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— 
E 

a Built Ford Tough from stem to stern. * The best quality and highest owner loyalty“ ratings of any full-size van‘ 
= New available 4.6L and 5.4L Triton™ V-8s for more V-8 torque and horsepower than before. = Dual air bags 
= Only safety belt pretensioner іп a van for added safety in the event of a frontal collision. = All-new ergonomically 


"Based on an average of consumer-reported problems at 3-months’ ownership in a survey of Ford and competitive models. “Based on '93, "94 and '95 New Vehicle Customer Survey. 


THE NEW ECONOLINE FOR VAN CONVERSIONS. 
A BETTER VAN TO BEGIN WITH. 


LUXURY LINER AND A KAT LIA 


= New standard 4.2L SPI V-6 is unsurpassed in power by any full-size van 
to supplement the safety belts standard on all van conversion models. 
designed instrument panel. * For more info: www.ford.com 


А CARDMEMBER GOES SHOPPING 


JERRY SEINFEL 


{Comedian, Author, Cereal Lover] 


1. Chair . Shoes . Television 

2. Globe . Lamp . Pez Collection 

3. Rug . Basketball , Cereal Bowls 

4. . Computer . Cereal 

5. . Coffee Table . Fridge 

6. . Video Game Satellite Dish 

7. Vacuum . Cleansers . Bike & Stand 
The American Express* Card is welcome at all kinds 
of places. Just ask Jerry, who uses his Card 
for everyday items, as well as for the things that 
make him, well, Jerry. In fact, it's so widely accepted, 
Jerry uses it wherever he goes. No kidding. 


{You can find items like Jerry's at these establishments: } 
The Sports Authority Crate & Barrel Furniture 
RadioShack Rand McNally Travel Store 
Petland Discount Hammacher Schlemmer 
EW. Woolworth Co. Sears 


{ And if you're in Jerry's neighborhood, New York City: } 
ABC Carpet & Home Food Emporium 
Bicycle Habitat Palazzetti 
Desco Vacuums The Lighting Center, Ltd. 
Nobody Beats The Wiz 


http://www.americanexpress.com 
AOL Keyword:American Express 
TO APPLY CALL 1-800-THE CARD 


JERRY SELKEELO. 


AMERICAN, 


do more Жыш 
Cards 


The size the screen is misleading- 


this is not a laptop. . 


Саат 


Palmtop рс 
— 


'orporation. ©1997 Hewlett. Packard Company PPG451 


ks and the Windows CE I 


So exactly where does a palmtop end and a laptop begin? 


Introducing the HP 320LX palmtop PC. With a 640 x 240 VGA screen, it's the widest of 

any handheld PC. Six inches. And it's the first palmtop with Microsoft® Windows® CE 

and a built-in CompactFlash card slot for removable memory storage. You can pull the ll 
4MB HP 320LX palmtop PC from your pocket and instantly check and | 

Designed for 


send e-mail, hop on the Internet, print with the infrared connection or 


consult your calendar-all without lugging around a laptop. An energy- НР 320LX Palmtop PC 
s rnow $699 
saving backlit screen allows hours of operation, and th rd docking 
Microsoft: cradle lets you easily synchronize your Windows CE ations with their Windows 95 and 


WindowsCE Windows” NT counterparts. See more: www.hp.com/hand 1 Better products, better productivity. 
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HE WHATS NEW КЕЛУИНЕ 
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Cover: Chasing 
twisters with 
radar on wheels, 


SCIENCE & TECHNOLOGY 


Science & Technology Newsfront A fractured 
moon; restoring sight through a microchip implant. 


COVER STORY Weather’s New Outlook 
Meteorologists are pitting a host of sophisticated 
new tools against an onslaught of bad weather. 


Alternative Agriculture Trading plows for 
perennials could keep America’s breadbasket full. 


i2 Science at Sea Bristling with technology, anew 


oj 
| Sete 
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vessel is the ultimate ocean research lab. 


COMPUTERS & SOFTWARE 


Computers & Software Newsfront Bargain 
laptops with genuine power; beyond Pentium II. 


| Battlefield of the Future Don olive drab with 


us as the Army shows off its electronic edge. 


ELECTRONICS 


Electronics Newsfront Digital antennas; talking 
lasers; a watch that gets under your skin. 


DVD Delivers Watching your favorite movieon DVD 
is like watching it for the first time. It’s that stunning. 


' 
i 
i 
1 
' 
' 
1 
1 
i 
1 
' 
j 
1 
1 
1 
1 
1 
1 
i 
Д 
i 
1 
1 
' 
' 
i 
1 
1 
1 
1 
1 
П 
1 
П 
i 
' 
П 
1 
1 
1 
1 
П 


AUGUST 1997 


COVER ART 
Courtesy:NASA/ 
Dr. Arthur F. Hasler 


Endangered frogs; 
sport-utility car; 
PCCard camera. 
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POPULAR SCIENCE 
Inventions we can't live without. 


| SPACE | 


g photos 


ofthe mmm enden comet, which hasleft us new 
hints about the origins of life on Earth. 


HOME TECHNOLOGY 


t 21st century fridges 


get figi awaye збу brass bathroom fixtures. 


AUTOMOTIVE 


vives direct injec 


onthe DI with Plymouth’ s outrageous Prowler; a 
century’s worth of Oldsmobiles hit the highway. 


We road test the 
Chevrolet Venture, 
Plymouth Voyager, 
Pontiac Trans Sport, 
and Ford Windstar. 


www.popsci.com 


AOL Keyword: 
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THE 


“Love must be what you 
feel when you like something 
as much as you lik 
Harley-Davidson: ” 


— Overheard among bikers. 


your 


There's devotion, and 
then there's whatever you 


call what Pets inside the 


choi THE HOPELESSLY ADDICTED. 


heartof the Harley-Davidson 
rider. Mom should be so 
well-loved as the average 
Harley-Davidson motor- 
cycle. The United States 
Marine Corps should 
inspire such loyalty. 

You will see them out 
therein the wind. 

The preacher who roams 
the country on a Sportster” 
with an angel painted on 
the fuel tank. 

The man who spent 13 
years tracking, down every 
single part to build a 1958 
Panhead because he came 
across one in a photo. 

The retired couple 
who've shown up at the 
Black Hills Motorcycle 
Rally in Sturgis, South 
Dakota every Aupust for 
the past 43 years. 

There are thousands 


out there. Some so far one 


"ET — 


One rider commemorated 
ales, Harley be owned with оиноо: 
8 bikes. Only 2 minor infections. 


We care about you. Sign up for a Motorcycle Safety Foundation rider course (for info call 1-800-447-4700). Ride with your headli, 


BOOK OF 
their relatives can only 
shake their headsand sigh. 
Bricklayers, secretaries, 
truck drivers, doctors, bar- 
bers, machinists, you name 
it. It happens to all kinds. 
owhatis it about Harley- 


Davidson thata single, 


momentary encounter can 
make people just drop 
everything else for riding? 
It starts with the 
machine. When you're on 
a Harley, you're connected 
to something far bigger 
than this year's model. 
Check out the Fat Boy* 
above. Thereis history here. 
Inthechrome horseshoe oil 
tank, wide handlebar 
and floorboards and leather 
detailing. In the winged 
emblem on the tank. 


HARLEY 


Andas with every 
Harley-Davidson, you'll 
notice the carefully crafted 
detail is centered around 
the brawny lines ofa 
Harley-Davidson Vatwin= 
a motor that embodies the 


spirit of motorcycling, 


better than any other engine 
ever built. 
Itsunderstandable why 
axider would lose large 
chunks of lifetime just eye” 
balling, his Harley's lines. 
Owning such a machine 
isa feeling like nothing, 
else. The only better 
one we can think of comes 
from riding it. 
М you, too, would 
test H-D positive if 
you ever gota taste of a 


Harley-Davidson thunder- 


DAVIDSON: 


ing, beneath you on one of 
the country's highways. 
Maybe yourhead would 
fill with thoughts of chrome. 
Maybe you'd throw a pair 
of jeans and a clean shirt 
ortwointo your saddle- 


bags and never come back. 


A n 
Maybe you'd end up 
commemorating, your own 
Harley Davidson motor- 
cycle with a fresh tattoo. 
Maybe. But if you 
never ğo, how will you 
ever find out? Call 
1-800-445-2153 or visit 
www.harley-davidson.com 


for your local dealer, 


THE LEGEND ROLLS ON: 


ht on and watch out for the other person. Always 


wear a helmet, proper eyewear and appropriate clothing, Insist your passenger does too. Protect your privilege to ride by joining the American Motorcycle Association, 61991 ILD. 


— 


| 
| 
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Shelter from the Storm 


SCIENTISTS TELL US WE'RE HEADING into a ferocious hurricane season. Indeed, 
a ferocious hurricane decade [see *Hurricane Alert," Sept. '95]. So, hold onto your 
hats. Fortunately, however, forecasting has come a long way from the weather vane. 
In many locations, technology has nearly doubled the advance times for storm warn- 
ings since last year. That means enough time to get out of harm's way—sometimes. 


Roswell Ruckus 


*50 YEARS After Roswell" [June] was 
too timid. The title of any accounting 
of the Roswell incident could be “The 
Most Solved UFO Case in History." 
This case has become a textbook 
study of how such incidents evolve 
into entities separate from reality. 
Harvey H. Madison 
Lubbock, Texas 


IN A DAY when science bashing is 
so prevalent, it's nice to see brave 
opposition to nonsense. 
James Randi, 
Fort Lauderdale, Fla. 


James "the Amazing" Randi is a 
magician and professional investiga- 
tor of supernatural claims. The James 
Randi Educational Foundation of 
Fort Lauderdale offers a prize of 
$1.1 million for a demonstration 
that proves any paranormal power. 


I FIND IT incredible and illogical 
that aliens who possess the technol- 
ogy to traverse billions of miles of 
interstellar space could not land on 
Earth without crashing on a big rock 
and splitting that rock in two. Surely 
their landing would be a safe "soft" 
one, not a ship-destroying impact. 
Andrew Vena 
Philadelphia, Pa. 
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At Jarrell, Texas, where a warning was broadcast 18 minutes before tornadoes 
struck this past May, death and destruction defied the best efforts of man and 
machine. But only two days earlier, 33 tornadoes hit the state of Kansas with less 

dire results. There, thanks to early warnings made possible by the Advanced Weather Interactive Processing System, 

no one was injured. This system brings together vast amounts of data from its expanding network of Doppler radar 
towers, satellites, and other sensors. To speed and inform forecasts, meteorologists now have a fast, accurate, and 
detailed eye on storms. And that gives us time to react.—Fred Abatemarco 


Skeletal Changes 


“STONE AGE KIN” [June], about a 
Briton who was found to be related 
to the 9,000-year-old Cheddar Man 
skeleton, is fascinating. The skele- 
ton pictured looks, to my untrained 
eye, identical to a modern one. 
What evolutionary changes have 
been noted after 9,000 years? 
queremos@aol.com 


Your untrained eye sees well: 
Cheddar Man and his peers were 
much like humans today. In fact, if 
Cheddar Man were alive and “if you 
bathed him and walked him down 
the streets of London, nobody would 
look twice,” says Erik Trinkaus, a 
University of New Mexico anthro- 
pologist who is studying the skeleton. 
About 20 years old when he died, 
Cheddar Man was rather heavily 
built and, at about 5 feet 7 inches, 

a little taller than the average 
European at the time. He had a 
largeish brow, but not unusual for 

a modern human. While his looks 
wouldn’t have been remarkable, 
Cheddar Man still holds fascina- 
tion for scientists: “The most amaz- 
ing thing about the skeleton is that 
there’s virtually nothing on it: no 
stress episodes or injuries,” notes 
Trinkaus. “He was remarkably healthy, 
except he was dead.” 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader & popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 


E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered, 


E-mail: askpopsci@popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
ог change of address please write to: 
Popular Science 

Р.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

E-mail: popsci@neodata.com 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
http://www.popsci.com 
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Dilbert Memories 


THE "CRASH Landing in a Pool" 
pictured in Looking Back [April] 
brought back memories. I was the 
naval officer in charge of the design 
and construction of the first Dilbert 
Dunker in 1943. The project suc- 
ceeded in teaching aviators how to 
escape from aircraft downed in 
water and to get into their survival 
equipment. It was with great satis- 
faction that I saw 
3 the Dilbert Dunker 
still in use in the 
movie An Officer 
and a Gentleman. 
Wilfred Kaneb 
Montreal-East, 
Quebec, Canada 


In fact, the Navy 
still uses the Dunker. 
Reader Wilfred Kaneb 


acm Dunker in 1943. 


tests the first Dilbert 


Building America 


“REENGINEERING the American 
Home" [May] reports that cost-effi- 
cient, energy-efficient home-build- 
ing techniques are finally appearing 
in conventional housing. But the 
implication that lower costs will 
result in more affordable homes is 
false. Economies of construction 
influence only the builder's bottom 


Corrections: The glasses of beer 


line, not the final price. Housing 
prices are determined by supply and 
demand, and the income level of the 
buyer. In other words, the only way 
to make these efficiencies affect 
the final price is to build the houses 
ourselves. 
Frederick P. Jagels 
Cabot, Vt. 


I WOULD HARDLY categorize the 
building methods in *Reengineering 
the American Home" as new. In 
Canada, similar methods have been 
used for a number of years in homes 
built to the R-2000 standard. I have 
owned one and enjoyed the energy 
savings and superior construction 
of these Canadian home-building 
guidelines. *America" should look to 
the North for energy-conservation 
tips—and after all, Canada is part 
of America, too. 
Charles Willis 
Fredericton, N.B., Canada 


Readers who want to learn more 
about the R-2000 program can refer 
to “Canada’s Advanced Houses" 
[March '94]. 


HAL's Birthday 


GINA SMITH says that HAL, the 
fictional computer in 2001: A Space 
Odyssey, began operating on January 
12, 1997 [Beyond Here, April]. The 
movie cites the date as January 12, 


1992. However, I recently read 
another article that used January 
12, 1997 as the operational date as 
well. I’m curious as to how the 
dates are getting messed up. 

bruce f Qcompuserve. com 


The problem stems from the fact 
that the book and the movie use dif- 
ferent dates. In his novel, Arthur 
C. Clarke sets the date that HAL 
became operational as January 12, 
1997; in the movie, director Stanley 
Kubrick changes the birthday of the 
eerily near-human machine to 
January 12, 1992. Clarke does not 
give an explanation and Kubrick 
will not comment, according to a 
spokesperson from Del Rey Books. 


And We Have Lift 


IN “AIRPLANE Flight" FVI, June], 
your explanation of how lift is cre- 
ated is incomplete. The higher 
speed of the air over the top surface 
of the wing results in lower air pres- 
sure above the wing than below it, 
creating lift. 

V. Blake 

via fax 


You're right; we should have made 
our explanation clearer: The faster- 
moving air above the wing exerts 
less pressure than the slower-moving 
air below. The result is an upward 
push, or lift, on the wing. 


Comet Hale-Bopp Photo Contest Winner 


RESPONSES TO the Comet Hale- 
Bopp Photo Contest included many 
gorgeous photos, but none more 
breathtaking than the winner, by 
Ken Matesich of Tucson, Arizona. 
The contest was announced in our 
April issue. Matesich is posing with 
à telescope in Arizona's Saguaro 
National Park, where he photo- 
graphed the comet. His prizewinner 
appears on page 64. Matesich wins 
a pair of Canon 15x45 binoculars, 
valued at $2,300, which 
feature electronic 
image stabilization. 
Congratulations, Ken! 


representing Bass Brown Ale and 
Samuel Adams Porter in POPULAR 
SCIENCE's Essential Beer Gauge 
should have been swapped. Samuel 
Adams Porter is the darker beer and 
Bass Brown Ale is lighter [Essential 
Technology Guide, May]. 

All Ace products carry a satisfac- 
tion guarantee; Ace lawn and gar- 
den tools do not carry a full lifetime 
warranty. Only Ace hand tools carry 
a full lifetime warranty [Home 
Remodeling Ideas, June]. 
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MORE WORK IN LESS TIME. 

Milwaukee powerful new ergonomically designed 
14.4 Volt Cordless Power-Plus™ Driver/Drills and 
Hammer-Drills deliver up to 24 amp-hours of power 
and feature electric brakes, reversible battery packs 
and 19 position clutches. Call 1-800-729-3878, when 


nothing but heavy-duty will do. 


MILWAUKEE ELECTRIC TOOL CORPORATION · AN ATLAS COPCO COMPANY 550-1665 


‚ UNIROYAL: 
LAREDO 


B Tried. And True: 


There's a good reason Laredo? Light Truck Tires are made tough with 
DuraShield® construction. They’re put to the test every day to be as reliable; 
as dependable and as true as the folks who choose them. i 
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Additional research by Christopher Miller EDITED BY MARIETTE DiCHRISTINA 


Inventions They may not be important 


by some reckonings, but who wants to live 
without these essential inventions? 


No-Frame Glasses EEE 
IN 1888, A. EUGEN FICK, a Swiss physician, and Edouard Kalt, a 


The Future: Still Plastics 


Parisian optician, fitted patients with the earliest contact lenses. FIRST CAME Leo Hendrik Baekeland’s synthetic 
By June 1964, PoPULAR Science noted that 5 million Americans were plastic, in 1910, for the electric industry. Then 
already enjoying the "invisible lenses." The magazine also warned plastics evolved for "telephones, radios, chairs, 
of the dangers of incorrectly using the dishes, buttons—all sorts of useful articles," we 
lenses, in a story titled "See reported in October 1935. Plastics "are unlike any 


Better, Look Better With Contact natural substances found on earth or in the sea." 
Lenses... but Are They Safe?" 


— 


Helping Hand 


WOULD AMERICA'S love affair 
with the automobile be as 
strong if it didn’t hold our cups 
of joe and soda in spillproof 
safety? Maybe, but they sure are 
handy. First used in the 1930s, 
cupholders are now ubiquitous, 
we noted in September 1996. 


Mechanical Sales 


GLASCOCK BROTHERS pioneered coin- 
operated vending machines in 1932. By Drive 'n' Mow [1899] 


п! 7, n hat th іп 
June 194 15 дей ie eme ABOUT 1899, the company Ransome of Ipswitch 
were dispensing popped and buttered к i 
í Р began to adapt the internal combustion engine 
popcorn, soft drinks or coffee mixed E P i 
oA tha Spot» 2p eki Warmed to lawn mowing—introducing in 1902 a self- 
ро r propelled 42-inch mower with a saddle for 


idwiches, i , th f s ۴ 
3 palin 110 : the driver. In the December 1925 issue, 
р , E ЗЕР 9 Slug POPULAR Science praised one of the 


was another neat trick (below). early machines: ^so simple in 


operation that a woman 
can handle it easily." 
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[ШЫ YEARS OF 


Close Shave 


PATENTED AS early as 1900, electric 
razors took more than three decades 
to become widely available. An 
early electric razor, using a blade 
attached to a revolving shaft, 
appeared in PoPULAR SCIENCE 
in 1916. But not until 1931 
did Jacob Schick become 
first to successfully man- 
ufacture electric razors. 


Waste Away! 


INTRODUCED by General Electric in 1935, 
garbage disposers that shred waste food 
were becoming an essential part of the mod- 
ern kitchen when Poputar Science reported on 
them in May 1952. "The average garbage 
disposer will calmly dispose of peelings and 
pits, eggshells, and coffee grounds," we 
said. But "large bones, quite properly, still 
go to the family dog." 


05| 


Windup Cord 


“A TELEPHONE CORD of new 
design automatically shortens 
itself when not in use,” we 
reported in June 1937. Invented 
by Bell Labs earlier in the 

decade, the cord’s special braided insulation cov- 
ered the wires, which flexed beneath this outer sheath. 
But after six decades, no one has figured out how to 
stop the things from curling into those annoying knots. 


Buzzing Brush 


“THE WHOLE FAMILY can use it—not the brush, but 
the midget motor to which any toothbrush can be 
attached," noted Poputar Science archly in February 
1927. The motor imparted an up-and-down motion 
to the electric toothbrush to clean those pearly 
whites. The device was first patented in 1908 but 
wasn't to come into popular use until the 1930s. 


Also Noted... "soapless soap," a.k.a. 


Stick'Em Up * November 1915 Electric detergent, cleans up. 
SWISS INVENTOR George de Mestral took a lesson from garage door opener * December 1947 Electric 
nature in the 1940s when he came home with cockleburs eases auto storage. pencil sharpener handles 
on his trousers after a hike: Modeled after the burs, his clever * March 1918 A battery- those No. 2s. 

fasteners were made of "two strips of nylon, one woven with powered car cigar * July 1971 Glue guns 
thousands of tiny protruding hooks, the other with loops," lighter kindles stogies. are “the fastest guns in 


we reported in December 1958. The name? Velcro. d. r 1930 the shop." 
. Chromium-nickel steel is * July 1972 The Clapper 
E the first "stainless." uses sound to switch 


* March 1936 Synthetic lights on and off. 


Jersey worn by Bronko 
Nagurski in 1943 when, after 
a 6 year retirement, he 
returned to play three 
positions for the Chicago 
Bears, and lead them to 
an NFL Championship. 


H 
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Indiglo Corp. 


Watch worn by Brian 
McDermott the night he 
regained his crown as 

arm-wrestling champ 
at Michael's Old 
Town Tavern. 


TIMEX 
IRONMAN 


Triathlon: 
. With All Day Indiglo- 
It takes a licking and keeps on ticking? 


r web site at www.timex.com 


01591 Timex Corp. ironsan is a trademark of the World Triathlon Corp. СУ. (C) and TRIATHLON watch design are trademarks of Timex Corp. INDIGLO is a 


WHAT'S NEW 


EDITED BY SUZANNE KANTRA KIRSCHNER Research by Kevin Miller 


Big-Screen Computing 


AT THE TOUCH OF A BUTTON, you can switch between TV and computer 
modes with the PC Theater. A collaboration between Compaq and RCA, the 
PC Theater features a 36-inch monitor, 200MHz Pentium processor, TV 
tuner card, 3.8GB hard drive, 33.6Kbps modem, Internet-browsing soft- 
ware, and a wireless keyboard. Price: $5,000. 


See the Invisible 


SOME ARE HELPFUL. Some are harmful. 
Some, like £. coli, can be either, de- 
pending on the situation. They're all 
microbes, and you can see these tiny 
creatures in “Hidden Kingdoms: The 
World of Microbes.” Microscopes enable 
visitors to view living microbes, such as 
this Trichonympha, magnified from 140 
to 1,440 times. The exhibit runs through 
September 7 at the Exploratorium, 3601 
Lyon St., San Francisco CA 94123. 


Science 
Plane 


THE NAVAL Post- 
graduate School's Pelican plane houses scientific 
instruments in its enlarged nose cone and body and ы 
has probes under both wings, to measure the temperature, solar 
transmission, and chemical composition of the atmosphere over the 
ocean. The piloted or remotely operated craft can fly at an alti- 
tude of 50 feet, where most of the interaction between the at- 
mosphere and the ocean occurs. The data will be used for 
climate modeling and weather forecasting. 
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Sport-Utility Car? 


LIKE THE RUGGEDNESS of sport-utility 
vehicles but miss your car's smooth 
handling? You can have a little bit of 
both with Subaru's all-wheel-drive 1998 
Forester, based on the Impreza car plat- 
form. The Forester features a 16-valve 
four-cylinder engine that produces 165 
horsepower at 5,600 rpm. Price: less 
than $20,000. Subaru of America, Box 
6000, Cherry Hill NJ 08034. 


Tiny Sound Machine 


IT PRODUCES 20-bit sound, adjusts 
pitch 32,000 times per second, 
and sits completely in your ear 
canal. It's Senso, the world's 
smallest digital hearing aid. 
For a three-dimensional ef- 
fect, two directional micro- 
phones enable the 1.5-gram 
device to slightly delay sounds 
that are coming from behind. 
Widex, Box 6077, Long Island 
City NY 11106. 


THE BACK PANEL of Toshiba's tiny 
PDR-2 digital camera is a PC Card. 
To download images, insert the 
camera's back panel into the com- 
puter's PC Card slot. The 5.3- 
ounce camera uses a CMOS image 
sensor [Electronics Newsfront, 
May], which approximates the 
quality but costs less than the 
usual CCD pickup. Price: $499. 
Toshiba America Information Sys- 
tems, Imaging Systems Div., 9740 
Irvine Blvd., Irvine CA 92618. 


Card for Blood Tests КЕТТЕ: 
Patient identifi- 
HATE NEEDLES? Researchers Ron McGlennen and Dennis Polla шаш: 
have designed an experimental credit-card-size “lab” consisting Chip analyzes 


of computer chips, micropumps, and valves. The micro- mutated DNA 
lab can check for gene mutation, for example, 
and analyze the blood for bacteria or 
viruses. The cards could some- 
day let you test your blood at 
home. University of Minnesota, 
6 Morrill Hall, 100 Church St. 
S.E., Minneapolis MN 55455. 


Chip makes copies 
of mutated DNA 


Blood drop Chip extracts DNA 
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[ 5.28 inches 


Articulated nose 


Tendon mount 
Smart Bullet 


AN EXPERIMENTAL GUIDED projectile flexes its nose 
to chase its prey and extend its range. Called the Barrel- 
Launched Adaptive Munitions—BLAM—it contains piezoelectric 
Ball joint ceramic tendons that steer the nose in response to electric current. 

<< skirt Developed jointly by Auburn University and Wright Laboratory in Elgin 
AFB, Florida, BLAM could reach 110 miles in altitude, making it an 
effective anti-satellite or ballistic-missile defense-weapon system. 


Piezoceramic tendons 


Farsighted Night Owls 


PEER FARTHER INTO the night with ITT Night Vision's 

latest Night Mariner binocular-style viewers, which use 

now-declassified Generation 3 (or G3) technology. 

Designed mainly for boaters, the Night Mariner 160, 210, 

and 260 models let you see a 6-foot object as far as 800 

yards away in full moonlight, compared with 675 yards 

| with G2 technology and 250 yards with the unaided eye. 
| Prices range from $1,595 to $2,495. www.ittnv.com 


Lawnmower Dash 


THE SCOTTS TRACTOR LINE takes the worry 
out of scheduling maintenance: The riding 
mowers are the first to include a dashboard 
electronic diagnostic display. The mowers 
also come with the usual top-of-the-line 
features, such as an automatic drive system 
with cruise control. Prices range from 
$1,798 to $2,398, depending on the model. 


One-Hand Camera 


DIGITAL PHOTOGRAPHY goes vertical with Panasonic's 
new CoolShot camera. The slim, 7-ounce profile makes 
it easy to snap 640- by 480-pixel resolution pictures 
with one hand. As many as 96 images can be stored 
on its 2MB CompactFlash memory card, and there's 

a macro mode for close-ups. There's no flash, 

though. Base model price: $399; with attached 

LCD screen (shown), $599. www.panasonic.com 
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Call for your FREE Fall catalog. Please send me my free Fall catalog, 


1-800-246-4275 +- 


(toll free) Address. 


0 G5. 
L.L.Bean na 


Shop on-line at www. ((bean.com Clip and mail to: L.L. Bean, Casco Street, Freeport, ME o 4813210 


WHAT'S МЕ 


Keyless Entry 


THE ABILIKEY BRINGS KEYLESS entry systems to your front door. 
A transponder mounted on a fob transmits a code to the contact 
module for authentication. Since the key doesn’t have to make 
perfect contact with the module, the system is especially suited 
for people with poor motor control. Price: $200. MagiCorp Inc., 
Contact Box 627, Vernon CT 06066. www.magicorpinc.com 
module 
Keyfob 


Meet the Headbag 


BMW GOES straight to the top 
to add more side-impact pro- 
tection with its headbag. The 
tubular airbag extends diago- 
nally across the side window, 
protecting the passengers head 
from impact with the glass. 
Headbags will be available this 
summer on 7-series vehicles 
and this fall on the 5-series. 


Iron Out Hard Water 


UNTREATED HARD WATER leaves mineral deposits that eventually 
clog an iron's holes and prevent steam production. The Surfline 
Anti-Calc iron contains a miniature hard-water treatment 
center: a refillable tube that contains filtration crystals, which 
remove magnesium and calcium. Price: $95. Rowenta Inc., 
196 Boston Ave., Medford MA 02155. 


Plain-Paper Pizzazz 


ORDINARILY, YOU HAVE to buy special 
coated paper to get decent results from 
7 color printing. But Canon’s BJC-7000 Color 
\ ) BubbleJet printer lays down 
a primer, or "ink optimizer," before VN \ 
every inkjet drop, for bright, water- \ 
resistant color on plain paper. It 
prints 1,200 by 600 dots per inch 
and can use new bi-level ink car- 
tridges for subtler hues and flesh 
tones. The BJC-7000 will be available 
in October for $499. www.ccsi.canon.com 


50 years ago, it was: “Who can build the best soap box?” 
Now it’s: “Who can build the best Web site?” 


What will they build tomorrow? 


WHAT’S МЕЛ 


Wrist Control 


USING THE GLOVE VIDEO controller, 
you can run up stairs, dodge bullets, 
and navigate your way through any video 
game with a flick of your wrist. Its 

motion sensors control navigation. The 
usual buttons are conveniently placed under 
your three middle fingers; regular controllers 
place the buttons under your thumbs. Available 
late fall. Price: $90. Reality Quest, 1821 Lefthand 
Circle, Suite A, Longmount CO 80501. 


Immigration Express 


NOW BEING TESTED at Bermuda International 
Airport, the Fastgate system will zip travelers 
through immigration in an average of 15 sec- 
onds. Those enrolled in the program must 
provide information, including passport and 
fingerprints, ahead of time; they then receive 
an ID card. At the 
airport, a Fastgate 
terminal matches 
the traveler's fin- 
gerprints with those 
on the card. The 
system will begin 
appearing in air- 
ports this fall. 


Stereo Plus Phone 


BLAUPUNKT'S AMSTERDAM TCM 127 is a car stereo 
and mobile phone. Its aerial can switch instantly 
from radio reception to answering calls. An optional 
steering-wheel-mounted infrared remote control 
handles all operations, including the phone. And a 
hands-free microphone enables safe calling on the 
go. Price: $850. Blaupunkt-Werke GmbH., Automotive 
Group, 2800 South 25th Ave., Broadview IL 60153. 


e the Frogs 


WHERE HAVE ALL the frogs gone? “Vanishing Amphibians,” 
a Smithsonian exhibit that will travel to 21 cities by 
October 2000, explores the recent alarming decline of 
these amphibians around the world. It highlights some 
particularly endangered frogs, such as this White's, 
or dumpy tree, frog. Smithsonian Institution, Wash- 
‘ington DC 20560. www.si.edu/sites 


Popular 
avousr 1997 ESTA 


A computer is a computer 


But PC by Sony is something else altogether. 

Sony brings video, audio, communications, and computing 

together in new ways. 

How? By bringing everything in your home or office together in new ways. 
Take, for example, our Digital Still Camera. 


It’s a pocket-size marvel that stores up to 108 digitally sharp shots 


But it can do a lot more. 

Thanks to a little infrared beam} you can aim it right at 
your Sony PC and transfer your pictures right into 

a presentation. 

Or personalize your own web page. 

Or e-mail a shot of the kids to Uncle Mike. 

You've got the digital connectivity. 


What you do with it is entirely up to you. x 
Digital Dream Kids 


www.sony.com/electronics 


SONY 


WHAT’S МЕЛ 


Tire-pressure 
monitoring. 
system 


Golfer's Range Finder 


WITH THE YARDAGE PRO 400 laser 
range finder, golfers can now 
determine distance without 


The $349 monocular is 
accurate to 400 yards. 
Price: $349. Bushnell 
Sports Optics, 9200 
Cody, Overland 
Park KS 66214. 


Get a Grip 


WITH THE ZGRIP robotic grip kit, you can 
assemble a simple mechanical robotic hand 
that's capable of performing such tasks as 
pouring a can of soda. Prices range from the 
$30 mechanical model to a $175 computer- 
controlled robotic arm. Zaxis Tele-Robotics, 
535 Pierce St., Suite 143, Albany CA 94706. 


Sidewalls are 
reinforced 


Bead keeps tire 
on rim at zero 
pressure 


the help of fairway markers. 


Run-Flat Radial 


MICHELIN'S MXV4 ZP IS the first run-flat replacement touring 
tire. It will run at zero tire pressure for as far as 50 miles at 
55 mph without damaging the wheel. The tires cost 25 per- 
cent more than regular MXV4's. An optional $300 monitor- 
ing system installs in the console to alert the driver to 
low tire pressure. www.michelin.com 


CD-ROM in 
Overdrive 


EVEN AS DVD arrives 
on the scene, the 
speed of CD-ROM 
drives continues to soar. Panasonic's 

two new internal drives are the fastest 
yet, with 24X data-transfer speeds for 
smoother graphics and video performance. 
Both feature front-mounted headphone 
jacks and volume-control knobs, and are 
designed for Windows PCs. Price: $199 for 
the LK-MC686BP EIDE, $209 for the LK- 
MC606BP SCSI. www.panasonic.com 


The Tiniest Phone 


INCLUDING ITS STANDARD battery, the Genie GSM 
phone from Philips weighs a mere 95 grams, making it 
the lightest and smallest mobile phone in the world. 
The standard battery lasts for 55 hours of standby time or 
45 minutes of talk. An extended-life battery provides an 
extraordinary 525 hours—or three weeks—of standby time 
or 480 minutes of talk. The optional battery brings the total 
weight to only 200 grams. Other features include voice dialing 
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and vibration ring. Available this fall. Price not set. 


Not Your Average BMW 


THE BMW MOUNTAIN BIKE Super-tech's front sus- 
pension features a gas/oil cushioning system that can 
self-adjust to eight resistance levels on any ground sur- 
face. A front-wheel guide system, adapted from BMW's 
motorcycles, prevents the front of the bike from pitch- 
ing into the pavement during front-wheel braking. The 
bike weighs about 27 pounds and costs $5,000. The 
bike is available only through BMW dealers. 


Return to the Moon 


MORE THAN 75 PERCENT of Earth's moon is not mapped in detail. This Sep- 
tember, NASA's $65 million Lunar Prospector launches a one-year mission to 
correct that shortcoming; the new mapping may help determine whether 
water ice is indeed present on our closest heavenly neighbor. The washing- 
machine-size lunar orbiter will use five instruments to create maps of the 
surface composition, gravity, and magnetic fields. pyroeis.arc.nasa.gov/ 
lunar_prospector/home.html 


At your age, 
with your high cholesterol, 
what's your risk 
of a first heart attack? 


If you have high cholesterol, figure your risk of a first heart attack. 


Fill in your points for eüch risk factor. 


О Аве: Меп Total Cholesterol Level: 
Opts. Less than 35 2 pts. 40to48 4pts. 54+ Opts. Less than 240 mg/dL 
р P F р 
lpt. 35 to 39 3 pts. 49 to 53 lpt. 240 to 315 mg/dL 
Age Women 2pts. More than 315 mg/dL 
Opts. Lessthan42 2 pts. 45to54 4ріѕ. 74+ [_} HDL Level (good cholesterol): 
lpt. 42to44 3pts. 55 073 Opts. 30 to 59 mg/dL 
Family History: lpt 30038 mg/dL 
2 pts. My family has a history of heart disease or heart 2pts- Under 30 mg/dl 
attacks before the age of 60 Apt. Over 60 mg/dL 
Inactive Lifestyle: m Blood Pressure: 
FFT don't take blood pressure medication; my blood 
demanding, i "pns рашак а е ES 
(Use your top or higher blood pressure number) 
nom ТИ ЕТ Opts. Less than 140 mmHg 
pt. I'm more than 20 lbs. over my ideal weight 1 pt. 140 to 170 mmHg 
[J Smoking: 2pts. Greater than 170 mmHg 
lpt. I'ma smoker (or) 


Diabetic: lpt. Тат currently taking blood 
lpt. Male Diabetic pressure medication 


0 Total Points 


If you scored 4 points or more, you could be at above average risk of a first heart attack 
compared to the general adult population. The more points you score, the greater your risk. 


2 pts. Female Diabetic 


If you have already had a heart attack or have heart disease, your heart attack risk 
is significantly higher. Only your doctor can evaluate your risk and recommend : 
treatment plans to reduce your risk. If you don’t know your cholesterol level or American Heart 

blood pressure, ask your doctor if your levels should be checked. Associations: 


Fighting Heart Disease 
Provided as an educational service from Bristol-Myers Squibb Company and Stroke 


PRAVACHOL, in combination with diet, is arteries (such as bypass or angioplasty) drug, you should ask your doctor or 
proven to reduce the risk of a first heart based оп a landmark study including healthcare professional if PRAVACHOL is 
attack, reduce the risk of death from over 6,500 males with high cholesterol right for you. Some mild side effects, 
heart disease, and reduce the need for and no evidence of heart disease. such as slight rash or stomach upset, 


surgery to clear blocked coronary Because PRAVACHOL is a prescription occur in about 2-4% of patients. 


PRAVACHOL 


Proven to help prevent 
first heart attacks in people 
with high cholesterol. 


PRAVACHOL is the only cholesterol- your doctor about PRAVACHOL. It reduces 
lowering drug of its kind proven to the risk of a first heart attack and the need 
help prevent first heart attacks. Andthe for surgery to clear blocked coronary 
grim fact is, up to 33% of people do not arteries. PRAVACHOL has been prescribed 
. survive their first heart attack. Improving Бу doctors for millions of men and 

your diet and exercise is an important women worldwide. It could help you live 
first step, but may not be enough. So ask a longer, healthier life. 


Ask your doctor it PRAVACHOL is right for you. Or call 
1-800-PREVENT for information on first heart attack prevention 
including a free brochure from the American Heart Association. 
It's all provided by Bristol-Myers Squibb. 


Proven to help prevent 
first heart attacks. 


Visit our Web site at www.pravachol.com 


PRAVACHOL® 


Pravastatin Sodium Tablets 


 CONTRAINDICATIONS: Hypersensitivity to any component of this medication. Active liver disease or unexplained, persistent 
elevations in liver function tests (see WARNINGS). Pregnancy and lactation. Atherosclerosis is a chronic process and 
discontinuation of lipid-lowering drugs during pregnancy should have ite impact on the outcome of long-term therapy of 
primary hypercholesterolemia. Cholesterol and other products of cholesterol biosynthesis are essential components for fetal 
development including synthesis of steroids and cell membranes. Since HMG-CoA reductase inhibitors decrease cholesterol 
synthesis and possibly the synthesis of other biologically active substances derived from cholesterol, they may cause fetal harm. 
‘when administered to pregnant women. Therefore, HMG-CoA reductase inhibitors are contraindicated during pregnancy and in 
nursing mothers. Pravastatin should be administered to women of childbearing age only when such patients аге highly 
‘unlikely to conceive and have heen informed of the potential hazards. f the patent becomes pregnant while taking this 
ass of drug, therapy should be discontinued and the patient apprised of the potential hazard to the fetus. 
WARNINGS: Liver Enzymes: HMG-CoA reductase inhibitors, ike some other lipid-lowering therapies, have been associated 
with biochemical abrormalts of iver function. Increases of serum transaminase (ALT, AST) values to more than З mes the 
upper Umit of normal occurring on 2 or more (not necessarily sequential) occasions have been reported in 1.3% of patients 
treated with pravastatin in the US over an average period of 18 months. These abnormalities were not associated with 
cholestasis and did not appear to be related to treatment duration. In those patents in whom these abnormalities were believed 
lo be related to pravastatin and who were discontinued from therapy, the transaminase levels usualy fel slowly to pretreatment 
levels, These biochemical findings are usually asymptomatic although worldwide experience indicates ће! anorexia, weakness, 
and/or abdominal pain may also be present in rare patients. In the largest long-term placebo-controlled clinical trial with 
pravastatin (Pravastatin Primary Prevention Study; See Clinical Pharmacology), the overall incidence of AST and/or ALT 
elevation to greater than three times the upper Кой of normal was 1.05% in the pravastatin group as compared to 0 75% in 
the placebo group. One (0.03%) pravastatin treated patient and 2 (0.06%) placebo-treated patients were discontinued because 
of transaminase elevations. Of the patents with normal ver function at week 12, three of 2875 treated with pravastatin 
(0.10%) and one of the 2919 placebo patients (0 03%) had elevations ̃ AST greater fan three mes the upper mit of norma) 
on two consecutive measurements and/or discontinued due to elevations in transaminase levels during the 4.8 yeas (median 
treatment) of the study. It is recommended that liver function tests be performed prior to and at 12 weeks folowing 
initiation of therapy or the elevation of dose. Patients who develop increased transaminase levels or signs and symptoms 
‘of Iiver disease should be monitored with а second liver funcion evaluation to confirm the finding and be flowed thereafter 
with frequent liver function tests unti the abnormality) retur to normal. Should an increase in AST or ALT of tree times the 
upper limit of normal or greater persist, withdrawal of pravastatin therapy is recommended. Active Iver disease or unexplained 
transaminase elevations are contraindication to the use of pravastatin (see CONTRAINDICATIONS). Caution should be 
‘exercised when pravastatin is administered to patients with a history of liver disease or heavy alcohol ingestion (see CLINICAL 
PHARMACOLOGY: Pharmacckinetics/Metabolism. Such patients should be closely monitored, started at the ower end of 
the recommended dosing range, and titrated to the desired therapeutic effect. Skeletal Muscle: Rare cases of 
with acute renal failure secondary to myoglobinuria have been reported with pravastatin and other 
drugs in this class. Uncomplicated myalgia has also been reported in pravastatin-Ieated patients (see ADVERSE 
REACTIONS). Myopathy, defined as muscle aching or muscle weakness in conjunction with increases in creatine 
phosphokinase (CPK) values to greater than 10 times the upper normal imit, was rare (< 0.1%) in pravastatin clinical rks. 
Myopathy should be considered in any patient with зе myalgias, muscle tendemess or weakness, and/or marked elevation 
of CPK. Patients should be advised to report promptly unexplained muscle pain, tenderness or weakness, particularly if 
accompanied by malaise ог fever Pravastatin therapy should be discontinued if markedly elevated CPK levels occur or 
myopathy is diagnosed or suspected. Pravastatin therapy should also be temporarily withheld in any patient 
‘experiencing an acute or serious condition predisposing to the development of renal faliure secondary to 
rhabdomyolysis, e.g., sepsis; hypotension; major surgery; trauma; severe metabolic, endocrine, or electrolyte 
disorders; or uncontrolled epilepsy. The risk of myopathy during treatment with another HMG-CoA reductase inhibitor is 
increased with concurrent therapy with either erythromycin, cyclosporin, niacin, or fibrates. However, neither myopathy nor 
significant increases in CPK levels have been observed in three reports involving a total of 100 post-transplant patents (24 
renal and 76 cardiac) treated for up to two years concurrently with pravastatin 10-40 mg and cyclosporine. Some of these 
patents aiso received other concomitant immunosuppressive therapies. In one single-dose study. pravastatin levels were found 
to be increased in cardiac transplant patients receiving cyclosporine, Further, in clinical trials involving small numbers of 
patents who were treated concurrently with pravastatin and niacin, there were по reports of myopathy. Ао, myopathy was not 
reported in a trial of combination pravastatin (40 mg/day) and gemfibrozil (1200 mg/day), although 4 of 75 patents on the 
combination showed marked CPK elevations versus one of 73 patients receiving placebo. There was a trend toward more 
frequent CPK elevations and patient withdrawals due to musculoskeletal symptoms in the group receiving combined treatment 
as compared with the groups receiving placebo, gemfibrozil, or pravastatin monotherapy (see PRECAUTIONS: Drug 
Interactions), The use of fibrates alone may occasionally be associated with myopathy. The combined use of 
pravastatin and fibrates should be avoided unless the benefit of further alterations in lipid levels is likely to outweigh 
‘he increased risk of this drug combination. 
PRECAUTIONS: General: Pravastatin may elevate creatinine phosphokinase and transaminase levels (see ADVERSE 
REACTIONS). This should be considered in the differential diagnosis of chest pain in a patient on therapy with pravastatin 
Homozygous Familia! Hypercholesterlemia. Pravastatin has not been evaluated in patients with rare homozygous nn 
hypercholesterolemia. n this group of patients, it has been reported that HMG-CoA reductase inhibitors are less effective 
because the patients lack functional LOL receptors. Rena! insufficiency. A single 20 mg oral dose of pravastatin was 
administered to 24 patents with varying degrees of renal impairment (as determined by creatinine clearance) No effect was 
observed on the pharmacokinetic of pravastatin or its 3a-hydroxy isomeric metabolite (SQ 31,906).A small increase was seen 
in mean AUC values and ай-е (0) for the Inactive enzymatic ring hydroxylation metabolite (SQ 31,945). Given this small 
sample size, the dosage administered, and the degree of individual variability, patients with renal impairment who are receiving 
pravastatin should be closely monitored. Information for Patients: Patients shouldbe advised to report promptly unexplained 
muscle pain, tenderness or weakness, particulary it accompanied by malaise or fever Drug Interactions: mmunosuppressive 
Drugs, Gemfbroz, Niacin (Nicotinic Acid, Erythromycin: See WARNINGS: Skeletal Muscle. Албрулпе: Since concomitant 
administration of pravastatin had no effect on the clearance of antipyrine, interactions with other drugs metabolized via the 
‘same hepatic cytochrome isozymes are not expected. Cholestyramine/Calestipol Concomitant administration resulted in an 
approximately 40 to 50% decrease inthe mean AUC of pravastatin. However, when pravastatin was administered 1 hour before 
о 4 hours aher cholestyramine or 1 hour before colestiol and а standard meal, there was no clinical significant decrease in 
bioavailability or therapeutic effect. See DOSAGE AND ADMINISTRATION: Concomitant Therapy.) Warfarin: In а study 
involving 10 healthy male subjects given pravastatin and warfarin concomitantly for 6 days, m.. parameters at steady 
state for pravastatin (parent compound) were not altere. Pravastatin did not alter tne plasma protein-binding of wartarin. 
‘Concomitant dosing did increase the AUC and Cmax of warfarin but did not produce any changes in its anticoagulant action 
(Le. no increase was seen in mean prothrombin time after 6 days of concomitant therapy). However, bleeding and extreme 
prolongation of prothrombin time has been reported with another drug in this dass. Patents receiving warfarin-hpe 
anticoagulants should have their prothrombin times closely monitored when pravastatin is initiated or the dosage of pravastatin 
is changed. Cimetidine: The AUCo- u- for pravastatin when given with cimetidine was not significantiy different from the AUC 
{or pravastatin when given alone. A significant difference was observed between the AUCS for pravastatin when given with 
cimetidine compared to when administered with antacid. Digoxin: n a crossover bia involving 18 heathy male subjects given 
pravastatin and digoxin concurrently for 9 days, the bioavailability parameters of digoxin were not affected. The AUC of 
pravastatin tended to increase, but the overall bioavailability of pravastatin plus ts metabolites SQ 31,906 and SQ 31,945 was 
not altered. Cyclosporine: Some investigators have measured cyclosporine levels in patents on pravastatin, and to date, these 
results indicate no clinically meaningful elevations in cyclosporine leves In one single-dose study, pravastatin levels were 
found to be increased in cardiac transplant patients receiving cyclosporine. Gemfiraz In а crossover study in 20 healthy male 
volunteers given concomitant single doses of pravastatin and gemfibrozil, there was a significant decrease in urinary excretion 
and protein binding of pravastatin. In addition, there was a significant increase in AUC, Cmax, and Tmax for the pravastatin 
‘metabolite SQ 31,906. Combination therapy with pravastatin and gemfibrozil is generally not recommended. in interaction 
studies with aspirin, antacids (1 hour prior to PRAVACHOL), cimetidine, nicotinic acid, or probucol, no statistically significant 
differences in bioavalabilty were seen when PRAVACHOL (pravastatin sodium) was administered. Other Drugs: During cinical 
rials, no noticeable drug interactions were reported when PRAVACHOL was added to: diuretics, artihypertensives, digitais, ACE 
inhibitors, calcium channel blockers, beta-blockers, or nitroglycerin. Endocrine Function: HMG-CoA reductase inhibitors 
interfere with cholesterol synthesis and lower circulating cholesterol levels and, as such, might theoretically Болі adrenal or 
gonadal steroid hormone production. Results of clinica trials with pravastatin in males and post-menopausal females were 
inconsistent with regard to possible effects of the drug on basal steroid hormone levels. in a study of 21 males, the mean 
testosterone response to human chorionic gonadotropin was sigtcanty reduced (p< 0.004) after 16 weeks of treatment with 
40 mg of pravastatin. However, the percentage of patients showing a = 50% rise in plasma testosterone after human chorionic 
gonadotropin stimulation did not change significantly after therapy in these patients. Te effects of HMG-CoA reductase. 
inhibitors on spermatogenesis and fertility have not been studied in adequate numbers of patients. The effects, if any, ot 
pravastatin on the pituitary-gonadal axis in pre-menopausal females are unknown. Patients treated with pravastatin who 
display clinical evidence of endocrine dysfunction should be evaluated appropriately Caution should also be exercised if an 
HMG-CoA reductase inhibitor or other agent used to lower cholesterol levels is administered to patients aso receiving other 
rugs (e.g. ketoconazole, spironolactone, cimeticine) that may diminish the levels or activity of steroid hormones. GNS Toxicity: 
CNS vascular lesions, characterized by perivascular hemorrhage and edema and mononuclear сей infitration of perivascular 
spaces, were seen in dogs treated with pravastatin at а dose of 25 mg/kg/day, a dose that produced a plasma drug level about 
50 times higher than the mean drug level in humans taking 40 mg/day. біта: CNS vascular lesions have been observed with 
several other drugs in this class. A chemically similar drug in this dass produced optic nerve degeneration (Wallerian 
‘degeneration of retinogeniculate fers) in clinically normal dogs in а dose-dependent fashion starting at 60 mg/kg/day, a dose 
‘hat produced mean plasma drug levels about 30 times higher than the mean drug level in humans taking the highest 
recommended dose (as measured by total enzyme inhibitory activity). This same drug also produced vestibulocochlear 
 Wallerian-like degeneration and retinal ganglion сей chromatolysis in dogs treated for 14 weeks at 180 mg/kg/day, a dose 
which resulted in а mean plasma drug level similar to that seen withthe 60 mg/kg/day dose. Carcinogenesis, Mutagenesis, 


Impairment of Fertility: in a 2-year study in rats fed pravastatin at doses of 10, 30, or 100 mg/kg body weight, there was an 
increased incidence of hepatoceluler carcinomas in males atthe highest dose (р < 0.01). Although rats were given upto 125 
times the human dose (HD) on а mg/kg body weight basis, serum drug levels were only 6 to 10 times higher than those. 
measured in humans given 40 mg pravastatin as measured by AUC. The oral administration of 10, 30, or 100 mg/kg (producing 
plasma drug levels approximately 0.5 ї 5.0 times the human drug levels at 40 mg) of pravastatin to mice for 22 months 
resulted ina statistically significant increase in the incidence of malignant ymphomas in treated females when ай treatment 
groups were pooled and compared to controis (p < 0.05). The incidence was not dose-related and male mice were nat affected. 
A chemically similar drug in this class маз administered to mice for 72 weeks at 25, 100, and 400 mg/kg body weight, which 
resulted in mean serum drug levels approximately 3, 15, and 33 times higher than the mean human serum drug concentration 
(as total inhibitory activity) after а 40 mg oral dose. Liver carcinomas were significantly increased in high-dose females and 
mid- and high-dose males, with a maximum incidence of 90 percent in males. The incidence of adenomas of the liver was 
significantly increased in mid- and high-dose females. Drug treatment also significantly increased the incidence of lung 
adenomas in mid- and high-dose males and females. Adenomas of the eye Harderian gland (a gland of the eye of rodents) were 
‘Sonica higher in high-dose mice than in controls. No evidence of mutagenicity was observed in viro, with or without rat- 
liver metabolic activation, in the folowing studies: microbial mutagen tests, using mutant strains of Salmonella typhimurium or 
Escherichia соё. a forward mutation assay in L5178Y TK +/- mouse lymphoma cells; a chromosomal aberration test in hamster 
celis, and а gene conversion assay using Saccharomyces cerevisiae. n addition, there was no evidence of mutagenicity in 
either a dominant lethal test n mice or a micronucleus test in mice. їп а study in rats, with dally doses up to 500 mg/kg, 


‘teratogenic in rats at doses upto 1000 mg/kg daily or in rabbits at doses of up to 50 mg/kg daly. These doses resulted in 20x 
(rabbit or 240: (га) the human exposure based on surface area ng meter). However, in studies with another HMG-CoA 
reductase inhibitor, skeletal malformations were observed in rats and mice. There has been one report of severe congenital 
bony deformity, tracheo-esophagea fistula, and anal atresia (Vater association) in а baby bom to a woman who took another 
HMG-CoA reductase inhibitor with dexroamphetamine sulfate during the first trimester of pregnancy. PRAVACHOL (pravastatin 
soum) should be administered to women of child-bearing potential only when such patients are highly unlikely to conceive 
and have been informed of the potential hazards. H the woman becomes pregnant while taking PRAVACHOL (pravastatin 
sodium) t should be discontinued and the patient advised again as tothe potential hazards to the fetus. Nursing Mothers: A 
‘small amount of pravastatin is excreted in human breast milk. Because of te potentia for serious adverse reactions in nursing 
Infants, women taking PRAVACHOL should not nurse (see CONTRAUNDICATIONS). Podiatric Use: Safety and effectiveness in 
individuals Jess than 18 years old have not been established. Hence, treatment in patients less than 18 years old is not 
recommended at this time. 


ADVERSE REACTIONS: Pravastatin is generally well tolerated: adverse reactions have usually been miid and transient. in 4- 
month long placebo-controlied trials, 1.7% of pravastatin-treated patients and 1.2% of placebo-treated patients were. 


‘everts in the «дегу was not different from the incidence observed in younger patiems. Adverse Clinical Evonta: A adverse 
e events (regardless of attribution) reported in more than 2% of pravastatin-treated patients in the placebo-contralled 
rias are identified in the table below, also shown are the percentages of pallet in whom these medical events were believed 
do be related or possibly related to the drug: 
Ali Events Events Attributed 
Ао Study Drug. 


Body System/évent Pravastatin Placebo Pravastatin Placebo 


(299) (= 410) MN = 900) 00 = 411) 
% * * 


Cardiac Chest Pain 40 34 901 00 
Dermatologic Rash 40 м 13 09 


Nausea/Vomiting 73 тл 29 34 
Diarrhea 62 56 20 19 
‘Abdominal Pain 54 69 20 39 
Constipation 40 71 24 51 
Flatulence 33 36 27 34 
наїот 29 19 20 07 


Urinary Abnormality 24 29 07 12 
Respiratory 
‘Common Cold 70 63 00 00 
hits 40 41 01 00 
Cough 26 17 01 00 
‘Statistically significantly diferent from placebo. 

In the Pravastatin Primary Prevention Study (West of Scotland Coronary Prevention Study) (see CLINICAL PHARMACOLOGY: 
Clinical Studies) involving 6595 patients treated with PRAVACHOL (pravastatin sodium) (N = 3302) or placebo (n = 3293) ће 
‘adverse event profile inthe pravastatin group was comparable to that of the placebo group over the median 4.8 years of the 
study. The following effects have been reported with drugs in this clas; not all the effects listed below have necessarily been 
associated wih pravastatin therapy: Skeleta myopathy, rhabdomyolysis, arthralgia, Neurological dysfunction of certain cranial 
nerves (including alteration of taste, impairment of extra-ocular movement, facial paresis), tremor, vertigo, memory loss, 
paresthesia, peripheral neuropathy, peripheral nerve palsy, anxiety, insomnia, depression. Hypersensitivity Reactions: An 
apparent hypersensitivity syndrome has been reported rarely which has included one or more ofthe following features: 


‘acid, probucol and gemfibrozil. Preliminary data suggest that the addition of either probucol or gemfibrozil to therapy with 
lovastatin or pravastatin is not associated with greater reduction in LDL-cholesterol than that achieved with lovastatin or 
pravastatin alone. No adverse reactions unique to the combination or in addition to those previously reported for each drug 
‘alone have been reported. Myopathy and rhabdomyolysis (with or without acute renal failure) have been reported when another 
HMG-CoA reductase inhibitor was used in combination with immunosuppressive drugs, gemfibrozil, erythromycin, or ipid- 
lowering doses of nicotinic acid. Concomitant therapy with HMG-CoA reductase inhibitors and these agents is generally not 
recommended. (See WARNINGS: Skeletal Muscle and PRECAUTIONS: Drug Interactions.) 


OVERDOSAGE: To date, there are two reported cases of overdosage with pravastatin, both of which were asymptomatic and 
not associated with cinical laboratory abnormalities. f an overdose occurs, it should be treated symptomaticaly and supportive. 
measures should be instituted as required. 


CAUTION: Federal (USA) law prohibits dispensing without prescription. 


9 Bristol Myers Squibb Company 
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[THAT'S NEW 


Even More Music 


CAPABLE OF HOLDING 50 discs, Pioneers CD Server is 
the highest-capacity mobile CD changer: It nearly 
triples the number of CDs you can play in your car. An 
optional voice-commander system lets you request 
any song or preset radio station without taking your 

hands off the wheel. Price: $650; with voice com- 
mander, $900. Pioneer Electronics, 2265 E. 
220th St., Long Beach CA 90810. 


250-mph Subway 


SWITZERLAND IS PLANNING to link its major cities with a 250- 
mph underground maglev rail system called Swissmetro. The 
trains would be would be magnetically levitated and guided, 

and propelled by linear electric motors. To save money, the 
tunnels will be dug only slightly larger than the trains. The 
tunnels will maintain a partial vacuum to prevent problems 

with air blockage, and the train cars will be pressurized. 


Cyber-Mercedes 


WHEN ENGINEERS AT DAIMLER-BENZ Research and Technology, 
of Palo Alto, California, created Internet Multimedia on 
Wheels, they took the term “information superhighway” liter- 
ally. This concept car integrates an in-dash computer to access 
the Internet for traffic conditions and directions. 


Rolodex ona Card 


THE ROLODEX ELECTRONICS Business Card has a black-and-white 
160-by-98-pixel LCD for use outside the computer. Tiny buttons on 
the side of this Type II PC Card let you view the stored address 
book, calendar, and to-do lists. The 1.4-ounce card measures 3% by 
2½ by Ve inches and runs for as long as six months on two lithium 
ion batteries. The card will be available in October for less than $200. 
Franklin Electronic Publishers, One Franklin Plaza, Burlington NJ 08016. 
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|"©1997 GM Corp. All rights reserved. Century is a registered trademark of GM Corp. Always wear safety belts, even with air bags. Buckle up, America! *Mid-size car class 
as defined by US. EPA Interior Volume Index. **MSRP including dealer prep and destination charge. Tax, license and optional equipment additional. MSRP slightly higher 
in CA, WA, OR and ID. Competitive MSRPs as reported Feb. 1997. 
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3 —— Eyeball 
4 \ 
| J 
} 
| Damaged 
Microchip photoreceptors 
1 C 18 Eyeglasses implant 
A microchip implant produces electrical impulses that stimu- 
late the ganglion cells, signaling the brain to form an image. 
Ganglion 
MEDICINE | ganglion cells intact. Scientists at cells 
North Carolina State University in 
Restoring Sight Raleigh, working with eye special- currents to 


stimulate the ganglion cells. 
Scientists Wentai Liu and Elliot 
McGucken are evaluating the mi- 
crochip in the lab before human 
testing begins. They say the chip 
won't damage tissue, because it has 
the same buoyancy as fluid inside 
the retina. And what will power the 
chip? One idea is to use a small bat- 
tery pack, fitted to a pair of eye- 
glasses, to shine a laser through the 
cornea and onto an implanted photo- 
voltaic cell.—Marjorie Shaffer 


ists at Johns Hopkins University, 
wondered if they could bypass the 
damaged photoreceptors and di- 
rectly stimulate the ganglion cells. 
Developing a device that could 
be grafted onto the fragile tissues 
of the retina has proved difficult. 
Such a device must be small and 
have a constant power supply. The 
solution: a microchip the size of a 
match head, embedded with photo- 
sensors and electrodes that trans- 
late light patterns into electrical 


A MICROCHIP STUDDED with tiny 
sensors may give sight to the blind. 
Although the chip won't restore full 
vision, it could enable blind people 
to see shades of light. 

Normally, light-sensing cells in the 
back of the retina pass information 
forward to ganglion cells, which send 
signals to the brain to form an image. 
Eye diseases like retina pigmentosa 
and macular degeneration destroy 
the light-sensing cells, but leave 


“These results are consistent with 
the idea of subsurface water on Eu- 
ropa,” says planetary scientist John 
Anderson of NASA's Jet Propulsion 
Laboratory, which manages the mis- 
sion. The latest images of Europa 
provide further evidence of water or 
slushy ice beneath the moon's frozen 
crust. In the picture shown here, for 


Jupiter’s Fractured Moon 


NEW DATA from NASA's Galileo space- 
craft shows that Jupiter's moon 
Europa has a layered structure not 
unlike Earth's. By measuring small 
changes in Galileo's trajectory as it 
swept past Europa, scientists have 
learned that the moon has a metal- 


lic core, a rocky mantle, and an icy example, mounds surrounded by shal- 
outer shell. Europa may also have a magnetic field, perhaps (ом depressions may be formed by material erupting from 
generated by molten iron churning deep inside the moon. below and partially melting the crust.—D.S. 
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Antimatter Fountain 


IT SOUNDS LIKE science fiction: 
a fountain of antimatter spewing 
from the center of our galaxy. But 
that is just what as- 
tronomers claim they 
have discovered, using 
NASA’s Compton 
Gamma Ray Observa- 
tory satellite. 
Launched into 
Earth orbit six years 
ago, the observatory 
monitors the heavens 
for emissions of gamma 
rays. In April, a re- 
search team led by 
astronomers at North- 
western University and 
the Naval Research 
Laboratory in Wash- 
ington announced that the observa- 
tory had found gamma rays ema- 
nating from a fountain-shaped re- 
gion that appears to originate at 
the Milky Way’s center. The high- 
energy gamma-ray emissions were 
measured at 511,000 electron volts 
— precisely the energy produced 
when positrons (the antiparticles 


Return of the Pawpaw 


WHERE 0H WHERE is dear little Nellie? Way down yonder in 


the pawpaw patch. 


The pawpaw memorialized by this ditty is a delicious and 
nutritious fruit. Related to the South American custard apple, 


This simulation shows a 
fountain of annihilation radi- 
ation shooting upward from 
the plane of the galaxy. 


of electrons) are annihilated by colli- 
sions with normal matter. "It's an 
unmistakable signature of the anni- 
hilation,” says Charles Dermer, a 
theorist at the Navy lab who is help- 
ing to interpret the findings. 

What could be generating the 
positrons? On Earth, 
positrons are produced 
by the decay of certain 
radioactive isotopes but 
are quickly destroyed 
when they collide with 
matter. Dermer and col- 
league Jeff Skibo point 
out that positrons are 
also produced by super- 
novas, explosions of mas- 
sive stars. Successions 
of supernovas at the 
Milky Way's center could 
have sent a fountain of 
hot gases, mixed with 
positrons, shooting high 
above the galactic plane. Mingling 
with the hot gas would destroy the 
positrons and produce the observed 
gamma rays, the astronomers say. 

However, other scientists have 
proposed a different source for 
the positrons: one or more black 
holes believed to exist at the 
galaxy's center.—Andrew Chaikin 


One-Shot Vaccination 


GETTING IMMUNIZED against a 
disease often requires repeated vis- 
its to a doctor for booster shots. Many 
patients fail to get all the necessary 
injections, especially in developing 
countries. 

The San Francisco-based biotech 
company Genentech is exploring 
one possible solution: a method for 
delivering two or more immuniza- 
tions in a single shot. A group led by 
Genentech scientist Jeffrey Cleland 
is packaging some of the vaccine 
antigen—the substance that stimu- 
lates the body's immune response— 
inside biodegradable microspheres. 
When the polymer coating of the 
microspheres disintegrates months 
later, a fresh wave of antigen is re- 
leased. By selecting different poly- 
mers, the researchers can program 
different release times. 

Tests using an experimental HIV 
vaccine show that the all-in-one vac- 
cination provides as much immu- 
nity as repeated shots, says Cleland. 
He claims the technology can be ap- 
plied to existing vaccines for hepati- 
tis B, tetanus, and diptheria.—D.S. 


So why can't you find pawpaws in the supermarket? The 
flavorful fruits are burdened with soft, thin skins and over- 


size seeds. This combination discourages large-scale pro- 


cessing and distribution. Thus, the pawpaw has remained 


available only to rural Nellies and hobbyist gardeners. 
All that may be changing, however, thanks to the efforts 


itis the largest edible fruit native to the United 
States, 3 to 5 inches 
long and weighing 
as much as a pound. 
Pawpaws originally 
grew wild in Eastern 
woodlands, and Indian 
tribes helped spread 
them south and west. 


Bruisable skins and big seeds 
make pawpaws a forbidden fruit. 


of pawpaw fanciers at Kentucky State University, the USDA'S 
Agricultural Research Service, and the nonprofit Pawpaw 
Foundation. Scientists in Kentucky and at the Agricultural 
Research Service's National Clonal Germplasm Repository 
in Corvallis, Oregon, are experimenting with tissue culture 
and cryogenic preservation to develop varieties that they say 
could be marketed commercially within the next decade. 
"Public interest is staggering," says Desmond Layne of 
Kentucky State. "We had more than 2,000 inquiries last 
year alone." Information about how to grow pawpaws can 
be found at www.hort.purdue.edu/newcrop.—Arthur Fisher 
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Since 1899, 

Copenhagen has satisfied 
the toughest customers. 
That tradition continues. 
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New Copenhagen® Long Cut. 
The same premium tobacco. 
Same original flavor. 

Ina whole new cut. 
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SCIENCE & TECHNOLOGY 


Biggest of Them All? 


FIRST THERE WAS the North 
American Tyrannosaurus rex, crowned 
the “tyrant king” of the dinosaurs. 
More recently, two huge contenders 
were discovered, Carcharodon- 


This human skull impaled on the 8-inch-long serrated teeth of 
а Giganotosaurus skull shows the enormity of the dinosaur. 


tosaurus from Saharan Africa and 
Giganotosaurus from Argentina [see 
“The Dinosaur Hunter,” Sept. ’96]. 
Would the real king of the ancient 
predators please stand up? 


TALK ABOUT getting together! The 
United States and Russia are collab- 


orating to commercialize a process 
that could produce stronger bonds 
for cars, planes, and orthopedic 
components by squeezing together 
microscopic nanopowders. 

The new technique, invented in 


Russia, is called severe plastic defor- 
mation. It subjects ceramics, metals, 


and alloys to stresses—using loads 
as heavy as 400 tons per square 
inch—that break down the materi- 
als’ grains into microparticles less 
than four-millionths of an inch in 
diameter. The result: materials of 
exceptional strength and resistance 


32 


П 
1 
i 
' 
i 
i 
i 
i 
i 
' 
i 


As a newly completed skeleton 
now reveals, Giganotosaurus de- 
serves the title of most tremendous. 
The 8-ton dinosaur was an esti- 
mated 3 tons heavier than T. rex, 
and about 2 feet longer. It measured 
45 feet from head to tail, stood 14.5 
feet high, and had a massive head 
about 6 feet long—the largest skull 
ever found. In June, the skeleton 
went on display at Philadelphia’s 
Natural Academy 
of Sciences. 

Giganotosaurus 
lived about 100 mil- 
lion years ago, some 
35 million years 
before the reign of 
Т. rex. It was more 
primitive than T. 
rex, with a much 
smaller and nar- 
rower brain case. 
The giant predator 
was not closely re- 
lated to T. rex, but 
shared some features with Carcharo- 
dontosaurus. These similarities are 
helping scientists revise theories 
about when the continents sepa- 
rated.—Mariette DiChristina 


wea se brittle ceramics 
can бене malleable, and parts 
derived from nanopowders of copper, 
iron, aluminum, and titanium are - 
as much as 10 times as strong as 
their conventional counterparts. 

The technique is the first practi- 


cal way to fashion high-st r 
biomechanical and industrial compo- ^ 
nents from ultrafine powders, says 


Emil Strumban, general manager of 
Synmatix Corp. in Southfield, Michi- 
gan. Synmatix is working with re- 
searchers from Los Alamos National 
Laboratory and three Russian scien- 
tific facilities to refine and market 
the process, which is already being 
used to manufacture titanium bone 
implants in Russia.—A. F. 


Comet Rain 


MOST SCIENTISTS agree that life on 
Earth began in the sea. But where 
did the water to fill Earth’s oceans 
come from? Some look to volcanoes. 
Others speculate that huge ice- 
laden comets periodically battered 
the young Earth. 

Now space scientists are revis- 
iting a controversial, once-derided 
version of the comet hypothesis, 
which has resurfaced as the result 
of startling new evidence. 

In 1986, space physicist Louis 
A. Frank of the University of Iowa 
proposed the existence of a previ- 
ously unseen class of midget 
comets, which he suggested were 
pelting Earth, exploding in the 
stratosphere, and eventually form- 
ing clouds that watered the planet. 
Frank based his theory on images 
from a camera he designed, which 
flew on NASA's Dynamics Explorer 1 
spacecraft. Most scientists scoffed. 

Now, spectacular images from 
new Frank-designed cameras aboard 
NASA's Polar spacecraft have re- 
opened the controversy. They ap- 
parently show house-size comets 
streaking toward Earth by the 
thousands daily, breaking up, and 
releasing water. “In fact,” says 
Frank, “this relatively gentle cos- 
mic rain and its possible simple 
organic compounds may well have 
nurtured life on our planet." 

Not everyone is convinced. 
David Morrison, director of space 
science at NASA Ames Laboratory, 
could not yet comment on the 
new findings, but maintains that 
the theory conflicts with all other 
evidence. “If there really were mil- 
lions of times more comet strikes 
than we believed, the moon’s sur- 
face would be much more heavily 
cratered, and Earth’s stratosphere 
would be saturated with water. 
It's quite dry." —A.F. 


AT&T WorldNet™ Service gets you on the Internet more reliably, outperforming the 


industry average in getting you connected on your first try.* Wherever you choose to go, 
we're with you all the way. 


Enjoy unlimited Internet access for just $19.95 a month** 


Call now for free AT&T WorldNet Service software 


Or download now at www.att.net 
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NEW EAGLE Fl. 


ADRENALINE ON WHEELS. 
This is what you call Serious Freedom. Freedom to sit back and 
enjoy the rush. Freedom that comes from knowing 
10 you have race-bred dual aquachannels sweeping 
water aside for superb wet traction. And knowing 


that new Eagle F1 comes from the engineers that created 


as Formula One and Indy car racing Eagles. Serious traction. 
Р i Discover it with new Eagle F1. Only from Goodyear. 


"e 


W Race-bred dual-aquachannel tread pattern and 
multi-radius cross section. 


W Exclusive Goodyear AATRAX™ tread compound. 


W UTQG AA wet-traction rating. 
— Our quietest ultra-high-performance tire yet. 


Call 1-800-GOODYEAR for a location near you. 
Web site: www.goodyear.com 
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EDITED BY DAN McCOSH 


Direct-Injection Revival 


WHILE DIRECT-INJECTION engines 
aren’t a new idea, the recent inter- 
est in them in Japan nevertheless 
promises dramatic improvements 

in fuel efficiency. 

Both Toyota and Mitsubishi have 
recently developed engines that in- 
ject fuel directly into the cylinders, 
rather than the more common prac- 
tice of injecting it upstream of the 


Direct injection puts a lean fuel mixture directly into the cylinders. 


intake valves, mixing fuel and air in 
the manifold. The new engines are 
expected to have roughly 30 percent 
better fuel efficiency than engines 
with similar power and conventional 
fuel injection. The Mitsubishi engine 
was released in a Japan-only sedan 
this past December; Toyota is plan- 
ning a production model, but has not 
yet announced an introduction date. 
The objective is to maintain an 
extremely lean mixture. With con- 
ventional fuel injection, the fuel 
and air are compressed during the 
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High-pressure 
injector 
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entire stroke of the piston. With 
direct injection, the fuel enters the 
cylinder late in the compression 
stroke. To handle this, direct injec- 
tion requires a high-pressure fuel 
pump. Theoretically, this procedure 
“stratifies” the charge, leaving a rich 
enough mixture around the spark 
plug to avoid misfiring. 

After the fuel ignites, the result- 
ing flame expands into an area that 
must be swirled to ensure complete 
and continuous burn. A domed-top 
piston helps induce this swirl in 
the combustion 
chamber. Toyota 
enhances this with 
a secondary swirl- 
control valve. 

The problem with 
lean air-fuel mixtures 
(Mitsubishi claims 
40:1; Toyota 50:1) is 
that the higher tem- 
peratures created 
tend to produce ex- 
cessive emissions of 
oxides of nitrogen 
(NOx), which then 
must be eliminated. 

In conventional 
engines, NOx is 
destroyed when 
oxygen recombines 
with unburned 
hydrocarbons—but the latter are 
pretty much nonexistent in a lean 
mixture. So catalyst systems for the 
direct. injection engines rely on a 
trap that holds NOy in the cata- 
lyst; the NOx is then burned off 
intermittently in short runs with 
the engine at a rich mixture. This 
system is prone to clogging when 
used with impure fuel, however. 
The wide variation in fuel available 
in the United States is cited by di- 
rect-injection developers as a prob- 
lem for such a system here.—D.M. 
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On the Prowl 


AS ONE OF the most eclectic com- 
binations of retro theming and mod- 
ern technology ever, the Plymouth 
Prowler is a rolling stew of risky new 
materials and panache—and it's 
finally available in a production 
version at your local dealership. 

Developing an extruded alu- 
minum frame, aluminum body pan- 
els, and composite trim—materials 
that are rare among production 
cars—delayed the Prowler's debut 
about five months. Fine-tuning the 
fit of the body panels and ensuring 
the reliability of the self-piercing 
rivet-and-adhesive technique used 
to assemble the body caused some 
of the delay. Prone to excessive 
body shake, early prototypes han- 
dled disappointingly. This necessi- 
tated structural changes—namely, 
a network of tubular cross-braces 
atop the engine compartment. 

While the Prowler still looks 
rough and ready, the final version 
delivers a more sophisticated per- 
formance. The body is still flexible, 
but not shaky. The wide tires grip 
the road tenaciously, even when 
the V6 engine is at full throttle. 
Steering is precise, carving 
smooth mountain roads nicely, while 
the stiff springs limit body roll. 

Cargo space is nonexistent, 
hence the optional $5,000 Mopar 
trailer—on top of the $39,000 es- 
timated price tag. Even at that 
price, however, the gaudy purple 
Prowler attracts people like moths 
to a bright flame.—D. M. 


AUTOMOTIVG}— 


PREVIE DRIVE 


Audi A4 Takes Five 


AUDI'S DISTINCTIVE five-valves-per-cylinder engine helped 
the company score a solid hit last year with the 1.8-liter 
Audi A4. So why not migrate the technology to the cars 
2.8-liter big brother? 

Why not indeed? With a 2.8-liter DOHC V6 engine with 
five valves per cylinder, the 1998 A4 2.8 thrived in the fast 
lane during two days of testing on Germany's autobahns. 
And standard Anti-Slip Regulation traction control helped 
the A4 hug twisty roads in the Psalzer Wald national park. 
The new engine develops 190 horsepower and 207 foot- 
pounds of torque; the earlier two-valves-per-cylinder 2.8-liter 
model delivered 172 hp and 184 ft.-Lbs. 

For smooth and steady power, the new 30- 
valve engine delivers its extra torque over a 
wide operating range: 90 percent of the torque - 
is developed from 2,500 to 5,000 rpm. The 
car produces more torque within that range 
than did the earlier V6 at its maximum. The 


five-valve engine allows more air and fuel in the cylinder 
than conventional two- and four-valve designs. Among 
the benefits: the extra torque and horses. 

Other elements complement the five-valve technology. 
Variable-intake valve timing, for example, helps keep the 
engine firing correctly at low as well as high rpm. It's par- 
ticularly beneficial in coaxing better torque at low rpm. 

An optional five-speed automatic Tiptronic transmission 
costs $1,075. Tiptronic lets you have the best of both worlds 
—you can choose to shift manually using a "shift gate.” 

The A4 2.8 was expected in U.S. dealerships by June. 
Suggested retail price is $28,120. All-wheel drive costs an 
extra $1,600.—Bob Sillery 


Five valves per cylinder 
adds muscle to the 
2.8. iter Audi A4. 


EVERY PRECONCEPTION OF WHAT A LUXURY CAR HAS ALWAYS BEEN. 


HEY, YOU'RE NOT DEAD YET. TAKE CONTROL OF YOUR DRIVING ENVIRONMENT. FIND THE RELATIONSHIP BETWEEN ROAD 


AND CAR...CAR AND DRIVER. THIS IS THE SUPERCHARGED BONNEVILLE” BY PONTIAC. WITH LUXURY THAT DOESN'T IMPEDE 


YOUR SENSE OF ROAD AND A VERY ROBUST, AWARD-WINNING ENGINE UNDER ITS HOOD, THIS BOLD SEDAN IS BURYING 


г" EJUTOMOTIVE 


16-foot-long 1911 Limited touring 
car, of which only 164 were built; 
the 1940 Series 90 Custom Cruise 
touring sedan with Oldsmobile's 
groundbreaking Hydra-Matic trans- 
mission; the 1962 Jetfire with the 


this month, led by dealer Avery 
Greene in his 1930 F-30 Roadster. 
(To follow the progress of the cara- 
vans, log onto www.oldsmobile.com.) 
Olds hopes to have at least one 
car from every model year repre- 


| Oldies but Goodies 


BEGINNING ON August 20, Oldsmo- 
bile is throwing its biggest birthday 
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party ever. Thousands of Oldsmo- 
bile owners are expected to 
converge in Lansing, Michigan, 
to celebrate the company’s 100th 
anniversary. Caravans of vintage 
autos also will be heading to 
Lansing from around the United 
States and Canada. 

Road trips are an Oldsmobile 
tradition. In 1903, Lester Whitman 


industry’s first turbocharged, 
fluid-injected engine; the trend- 
setting front-wheel-drive 1966 
Toronado; and the 1970 4-4-2, 
a muscle car whose name signi- 
fies a 4-barrel carburetor, 4-speed 
transmission, and dual exhaust. 
Oldsmobile is not the first 
American car company—that 
honor goes to Duryea Brothers, 


which built and sold 13 gaso- 

line-powered vehicles in 1896. 
But Oldsmobile is the first domes- 
tic carmaker to celebrate 100 years 
in the auto business. Ransom E. 
Olds founded the company on 


and Eugene Hammond drove a 
Curved Dash Olds from San 

Francisco to New York in 80 days— 
a trip that makes most of today’s off- 


їп 1904, the Curved Dash Oldsmobile sold for $650. 
sented in a parade at the centennial 


celebration. The featured attraction 


way is now paved for the old Oldsmo- biles, the first mass-produced car in 
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biles that will leave San Francisco 


will be 100 Curved Dash Oldsmo- | 


America. Others to watch for: the 


August 21, 1897.—Dawn Stover 
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AUTOMOTIVE 


This Beauty Has Brains 


TWO DAYS OF hard charging on the 
autostrada and burning up back 
roads in the foothills of the Italian 
Alps confirmed our expectations for 
the Mercedes-Benz CLK 320. This 
handsome coupe—due in U.S. 
showrooms by the end of Septem- 
ber—is as lively and surefooted as 
it is good-looking and roomy. Noth- 
ing unanticipated there. 

But there are some technologi- 
cal surprises. The CLK may not have 
an artificial-intelligence quotient 
that qualifies it for world champi- 
onship chess, but it's definitely a 
car that can think for itself. 

Here are some examples of the 
capabilities baked into the CLK's 
electronic brains: 

Infrared ignition. There's still a 
good old blade-type key tucked in 
the CLK's keyfob, but it will open 
only the door and trunk, The igni- 
tion switch is activated by an in- 
frared data exchange between the 
fob and the ignition lock. If the key- 
fob battery fails, the ignition lock, 
handily mounted on the dash, will 
still automatically retrieve appropri- 
ate identification data from the fob, 
allowing the driver to start the car. 

Adaptive transmission. A num- 
ber of automatic transmissions have 
uphill-downhill driving behavior pro- 
grammed into their management 
logic. The CLK's new five-speed 


The new Mercedes CLK 
hides its substantial inte- 
lligence behind a sleek 
new facade. 


automatic takes that idea a step 
further, however. The management 
chip accumulates data on the driv- 
er's style—hard-charging, easy 
cruising, and so on—and manages 
up- and downshifts accordingly. The 
transmission chip also coordinates 
management of the engine and stan- 
dard rear-traction control system 
(as distinct from the optional ESP 
system, which manages grip at both 
ends of the car). 

The activities of the CLK's vari- 
ous microprocessors are coordinated 
by a Controller Area Network data- 
bus system, the Grand Central Ter- 
minal for all the car's electronic 
information. 

This is the first production V6 
ever offered by Mercedes, and it 
provides enough power to hustle 
this 3,240-pound coupe to 60 mph 
in less than 7 seconds. The new V6 
will also be the initial offering in 
the new M320 sport-utility vehicle, 
and the 90° design will allow Mer- 
cedes to build V8 engines from the 
same tooling. 

CLK pricing is expected to start 
at about $40,000, a figure that in- 
cludes a broad array of standard 
luxury (leather, power everything) 
and safety features. Included under 
the latter heading are front and 
side airbags with passenger's-side 
occupant-sensing capability to pre- 
vent deployment when the passen- 
ger seat is vacant.—Tony Swan 


Advertisement 


Millions of American teenager: 
grew up fixing their cars. Saturda\ 
morning, the hood is proppe 


open, the air filter is off an 
someone їз spraying Gumout 
into the carburetor. 


That's the image etched indelibl 
in the minds of millions of са 
owners — car owners who по 
own fuel-injected engines — million 
of car owners who might no 
know that you should keep a fuel 
injected system clean just like 
a carburetor. It's easy to keep 
your fuel-injected system clean 
Just pour a bottle of Gumou 
Xtra Fuel Injector Cleaner in 
your gas tank every 3,000 miles 
and spray Gumout Air Intake & 
Throttle Body Cleaner into the 
throttle body every 12,000 miles. 
Over half of all the cars on 


the road are now fuel injected. 
In case you didn't know, you do 
now. Gumout products are specially 
formulated to keep your fuel sys- 
tem clean and your engine running 
longer. So if you have a fuel- 
injected engine, we have the cleaner. 
Gumout? Better Cleaning 
For Better Performance” 


© 1997 Pennzoil Products Company. 


Cleans Your Fuel-Injected Engines. 


We've Been Helping Cars Breathe Easier Since 1962. Gumout? Better Cleaning For Better Performance: 
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multimedia gear and, increasingly, 
price tags of $2,000 or less. Each 1500 
model includes 3.5-inch floppy and 
10X CD-ROM drives—no swapping 
necessary—16MB of memory, a 
12.1-inch passive-matrix color LCD, 
16-bit stereo, and a built-in 33.6 
modem. With a 120MHz Pentium 
chip, the system costs $1,999. More 
powerful processors or a brighter 
active-matrix screen will set you 
back a bit more. 

NEC's $1,999 Versa 2435CD 
packs even more processing punch, 
with a 133MHz Pentium MMX chip 
to complement an otherwise simi- 
larly configured laptop. IBM’s new 
ThinkPad 380 ($2,199) costs a bit 
more but sports a faster 150MHz 


Bargain Laptops 


BUYERS OF portable computers can 
be forgiven for taking the phrase 
*value-priced laptop" about as seri- 
ously as “paperless office" or “free 
lunch.” In the past, a low to moder- 


IBM's ThinkPad 380 revs up to 150MHz. 


ate price tag on a portable PC meant 
an underpowered machine. Now, 
thanks to rapidly dropping prices of 
memory, processors, and drives, en- 
try-level laptops have some real power. 
Compaq's Armada 1500 series is 
at the vanguard of new breed of lap- 
tops that carry a full complement of 


NEC's Versa 2435CD has MMX appeal. 


processor and the same basic specs 
and all-in-one CD/floppy design as 
NEC and Compaq. All three models 
are available with extra memory, big- 
ger hard drives, and other options. 
They're not alone. Acer, Fujitsu, 
Hitachi, Micron, and Toshiba sell 
Pentium laptops with CD-ROM 
drives for around $2,000, though 
most don't yet offer models 
that can accommodate the 
floppy and CD-ROM drives 
at the same time. Toshiba's latest 
is the Satellite 220CDS ($1,999), a 
133MHz laptop with a 12.1-inch 
screen and a CD-ROM drive.— J.P. 


Compaq's Armada 1500 does CDs, floppies. 
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Organic Screening 


NOW, EVEN computer screens are 
going back to nature. Researchers 
at Penn State University believe 
that the liquid-crystal displays now 
used in PCs and other devices may 
someday be replaced by organic 
thin-film displays that are cheaper 
and easier to manufacture. 

Liquid crystals inhabit a never- 
never world that lies between crys- 
talline and liquid structure. These 
substances, composed of long-chain 
molecules, can undergo sharp 
transitions from liquid to crystal 
and back again. In a portable 
computer's flat-screen display, 
millions of cells composed of these 
crystals form changing images by 
being rapidly turned on and off 
by electric charges controlled by 
a transistor. The problem is that 
manufacturing LCDs is exacting 
work, and therefore relatively 
expensive. Moreover, they are 
not terribly durable products. 

Enter organic semiconductors. 
The idea dates back to the 19405, 
but the materials were deemed im- 
practical—until Thomas Jackson, 
professor of electrical engineering 
at Penn State, and two graduate 
students tried a hydrocarbon named 
pentacene (C22H14). The compound, 
a blue solid at room temperature, 
can be deposited as a thin film at 
low temperatures, and can be 
spread on lightweight, durable 
plastics. Therefore, the researchers 
believe, it might be possible to use 
relatively inexpensive continuous- 
web manufacturing techniques. 
Most LCDs use amorphous silicon 
thin-film transistors, which re- 
quire fragile glass substrates. 

The market for thin-film appli- 
cations, including smart cards and 
LCDs, is huge: Color LCDs are a $12 
billion business, and the market is 
still growing.—Arthur Fisher 
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CE Omm GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 

Emphysema, And May Complicate Pregnancy. 
[ Light i { tar 

fod 


Filters a Lights 


AN AMERICAN ORIGINAL © 


€ 1996 B&W T Co. 


AN AMERICAN ORIGINAL © 


SURGEON GENERAL'S WARNING: Smoking Dae 
Causes Lung Cancer, Heart Disease, Available in limited areas. 


Emphysema, And May Complicate Pregnancy. 


mg. Хаг", 0.8 mg. nicotine; Box, 15 mg. “tar” 
е ай per cigarette by FTC method. 
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Inkjet Memory Makers 


CAN A COLOR inkjet printer really 
churn out pictures that look like 
photographic prints? Based on our 
printouts, that may depend on 
your definition of “like.” 

Epson’s Color Stylus 800 
($449) and Lexmark's 7000 
Color Jetprinter ($399) are two 
of the latest to make the 
photo-quality claim, and 
there’s some reason to take them 
seriously. They are the two highest- 
resolution inkjet printers to date, 
with the Epson printing at 1,440 by 
720 dots per inch, while the Lex- 
mark inks an even denser 1,200 by 
1,200 dpi. (Most previous inkjets 
print at 720 by 360 dpi or less.) 

Dots per inch isn't everything— 
ink and paper types can have a big 
impact on the final result but more 
dots certainly help. We put the Sty- 
lus 800 and Jetprinter 7000 to the 
test using VGA-resolution (640- by 
480-pixel) photos taken with Canon’s 
PowerShot 350 digital camera and 
Kodak’s glossy, postcard-size Inkjet 
Snapshot Paper. The 3- by 5-inch 
pictures we printed were surpris- 
ingly impressive, with vivid colors, 
good saturation, and, with properly 


to film quality. 


Pictures printed on the Lexmark 
7000 (above; unit shown top right) 
and Epson 800 (right) are close 


focused images, reasonably 
sharp details. The Lexmark 
tended to be a little more de- 
tailed, the Epson a little more 
brightly colored. Neither matched 
35mm prints; you could still see the 
grainy and banding effects of the 
print process in many cases. But 
they were close enough to pass ca- 
sual muster: Grandma liked them. 
At least a few inkjet printers do 
slightly better. Hewlett-Packard’s 
PhotoSmart and Epson’s Color Sty- 
lus Photo printers produce slightly 
richer results, but both are designed 
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Beyond Pentium II 


ON THE SURFACE, it seems like an easy upgrade: If you are 
thinking about a new Pentium PC, start thinking about a PC 
using Intel's latest and fastest chip, the Pentium II. But as 
with most aspects of computers, the choice ain't that easy. 
The current lineup of Pentium II microprocessors in- 
cludes the 233MHz and 266MHz chips that are already 
being used in Windows PCs 
you can buy from Com- 
paq, Dell, Gateway, 
Hewlett-Packard, 


Pentium Il is 
not alone in the 
speed game. 


Micron, NEC, and others. Most of these early models cost 
$3,500 to $4,700 and are aimed primarily at businesses. 
Home models, which are expected to cost from $2,000 
to $3,000, are due this fall. 

By then, those Pentium II chips will be joined by a 
300MHz processor, which today costs roughly three times 
what the other Pentium II chips do, relegating it to pricey 
"workstations." But Intel workstation chips have a history 
of coming to PCs sooner rather than later. All of the Pen- 
tium II chips have Intel's multimedia-enhancing MMX tech- 
nology. There's also a new 233MHz Pentium (not II) chip. 

Intel will have some competition this year, too. AMD 
recently began shipping its K6, a 233MHz processor with 
MMX technology, and has a 266MHz chip ready. And Cyrix 
now sells the 6x86MX, another Pentium II rival.—C.0. 


new BJC-7000, for example, has 
bi-level ink cartridges for seven-color 
printing, as well as a new "ink opti- 
mizer" that acts as a primer for bet- 
ter results on plain paper.—C.O. 


to be photo printers, not general- 
purpose models. More direct com- 
petition is coming, however: Canon 
and HP each plan to offer high-reso- 
lution inkjets this fall with photo- 
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NEW, LOWER PRICE. 
Visit your local retail store 
or corporate reseller, 
or you can even see us at: 
www. iomega.com 


TONS OF STORAGE SPACE, 
Increase your storage space — 
100MB at a time for as low as 

$14.95 per disk. Perfect for storing 
and running your whole office. 


HOW TO HOLD 7Q floppy disks 


IN THE PALM OF YOUR HAND. 


COMPLETE PORTABILITY. 
The Zip" drive and Zip disks are 
small, lightweight, and rugged. 
Which means you can take work 
home, on the road, or anywhere 

else you need to go. 


A 
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FAST, EASY BACKUP. 
Hooks up fast to your PC or Mac. 
And, at up to 20 times faster than 
that old floppy drive, it's great 
for making copies of everything. 
So the next time your computer 
spazzes out, you won't. 


OVER FIVE MILLION OUT THERE. Forget about that old floppy drive. Zip drives are 
everywhere; at home, in schools, and at the office. In fact, theyre the perfect complement to todays MH 
technology-based systems. And with so many Zip drives out there, it's more than just compatible, it's universal. 


BECAUSE IT'S YOUR STUFF. iomega 


(©1997 Iomega Corporation. Iomega and the Iomega logo are registered trademarks, and Zip and "Because i's Your Stuff are trademarks of omega Corporation. MMX is a trademark of 
inei Corporation. Al other trademarks are the property of Wer respective holders. Prices listed are estimated street prices. Actual prices may vary. Zip is compatible with Windows® 95, 3.1 
NT, DOS, 08/2, and Mac OS. Up fo 20 times faster using the SCSI or IDE models, up 10 5 times faster using the parallel port model 


Recycle City 
www.epa.gov/recyclecity 

Take a tour through Recycle City to 
learn the EPA's guide to the three R's: 
recycle, reuse, and reduce. 


The Netly News 
cgi.pathfinder.com/netly/ 
spoofcentral/censored 

See what you're missing in this listing 
of sites that are blocked by five popu- 
lar Internet filters. 


[ INTERNET | 
Wired for Backup 


ORDINARILY, THE Internet is for 
getting information. Now, several In- 
ternet companies want you to give 
them your data—for safekeeping. 

Data backup via an online ser- 
vice has some obvious appeals. 
The data is not only copied, it's 
also outside your home or office, 
providing protection from theft 
and fire. Online backup services 
include DataSafe (Connected 
Corp.), Personal Vault (McAfee), 
and SureFind (SureFind Corp.), 
with prices that range from about 
$10 to $25 a month. 

Specifics vary, but the basics are 
pretty much the same with each. 
You sign up with the service, usu- 
ally by downloading some free soft- 
ware from a Web site. The software 
lets you specify which files to back 
up, and they're uploaded to the 
company's server. Passwords and 
data encryption are used to keep 
files safe from prying eyes.—].P. 
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WEB WATCH 


Aqua Car 

www.aquaauto.com 

If you've seen the Amphicar, then you 
know the notion of a car that becomes 

a boat is more than science fiction. Aqua 
Car gives a brief history of these am- 
phibious vehicles—from an inventor 
who plans on building a better one. 


Penny Orell's Astronomy Page 
pages.prodigy.com/stargazer 
Join her letter-writing campaign to 
keep NASA's budget, if not the sky, 
from falling. 


50 Years of the Transistor 
www.lucent.com/ideas2/heritage/ 
transistor 

Lucent Technologies, formerly Bell Labs, 
celebrates the 50th anniversary of the 
transistor with technology and trivia. 


Netword 

www.netword.com 

Stop by this site and register your 
name as a “netword,” or a Web site 
shortcut (for example, *Suzanne = 
popsci.com). 


High-Definition Compatible Digital 
(HDCD) 

www.hdcd.com 

The sonic benefits of HDCD-encoded 
audio compact discs, and what titles 
are available. 


Human Radiation Experiments 
www.ohre.doe.gov 

Pore over documents about more than 
400 human radiation experiments that 
were conducted in association with 
the Department of Energy and its 
predecessors. 

—Suzanne Kantra Kirschner 


© 1997 Iomega Corporation, 


(Digital Briefcase) 


Iomega 100MB Zip" disks give you the capacity to carry more. 
Learn more about Iomega Zip drives and disks at www.iomega.com/Zipldeas. 


COMES WITH А 

LONG LIST OF 

NEW FEATURES. 
ALSO KNOWN AS 
TRICKS OF THE TRADE. 


. Rear Depth Adjustment for 
THE NE easier setting 
5 KI L 5 A AW + Front Foot Scale for quick 
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INSTEAD OF HIDING 


OUR FUTURE 
TECHNOLOGY 


WE SELL TICKETS TO IT 
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]. ford. com By petmission of Daytona properties, 


FORD MOTORSPORTS 


The ultimate proving ground. 


At Ford, the race circuit is our favorite testing facility. Because going up against real competition 
every weekend is the best way to push our race cars to the limit. What gets improved? Everything from 
engine technology to braking to aerodynamic stability. Who gets the improvements? Let's just say 
a lot of our winning track ideas make their way to the Ford 
you can drive. That's what we call getting great seats. 


— WE RACE. YOU WIN. 


ШомЕ liECHNOLOGY 
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PPLIANCES 


21st Century Refrigerator 


STARING LONGINGLY into your 
empty refrigerator at 3 a.m. is about 
to become a whole lot cheaper. 
The U.S. Department of Energy 
recently released new efficiency 
standards for refrigerators and 
freezers manufactured after July 1, 
2001. To meet these standards, next- 
generation refrigerators must use 
30 percent less energy. 

Manufacturers will achieve most 
of the energy savings through im- 
provements in the compressor— 
lower-viscosity oil and tighter bear- 
ings, for example. Other changes will 
include thicker insulation, more ef- 
ficient fans, and increased surface 
area of the condenser and evapora- 
tor coils. Manufacturers will also 
step up efforts to incorporate smart 
features, such as sensors that deter- 
mine when defrosting is needed. 
“These are evolutionary, not revolu- 
tionary, changes,” says Len Swat- 
kowski, director of engineering for 
the Association of Home Appliance 
Manufacturers in Chicago. 

The appliances will also likely 
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employ a new blowing agent for 
foam insulation. The current agent— 
HCFC-141b, a hydrochlorofluoro- 
carbon—will be banned as of January 
1, 2003, because of its ozone-deplet- 
ing properties. Tests of a 
potential replacement— 
HFC-245fa, a hydro- 
fluorocarbon—show that 
it conveys heat about as 
well as the old chemical, 
with less harm to Earth's 
ozone layer. If issues con- 
cerning efficiency, toxicity, 
and large-scale availability 
can be worked out, manu- 
facturers will likely switch 
to the new blowing agent 
at the same time they in- 
corporate the efficiency 
improvements. 

The bottom line: Con- 
sumers will reap energy 
savings of about $20 per 
year for a typical 20-cubic- 
foot refrigerator (the 
most common size). And 
although the new refrig- 
erators will cost approxi- 
mately $80 more, con- 
sumers will see significant 
savings over a refrigerator's 


p —чш insulation 


Compressor 


MEwWSFRONTS 


average 19-year life. The new fridges 
will have the same features and us- 
able space as conventional units. 
The DOE has now turned its 
attention to air conditioners, ranges 
and ovens, clotheswashers, water 
heaters, and fluorescent light bal- 
lasts. Within a few years, all will be 
subject to new energy standards. 


—William G. Phillips 


Door 
insulation 
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To make tomorrow's 
refrigerators 30 percent 
more efficient, manufacturers 

will target these areas. 


Keep on Shining 


BRASS BATHROOM FIXTURES look elegant—until years of 

use turn them from dashing to dull. Now, to give polished 
brass the durability of chrome, faucet manufacturers have 
developed protective, corrosion-resistant coatings. 

Delta Faucet's Brilliance and Moen’s LifeShine coated- 
brass products are now available; Kohler plans to introduce 
a similar finish soon. Both Delta and Moen claim that 
the finishes also stand up to everyday cleaning rigors. 

We subjected both companies’ products to a set of 
tests—and they both lived up to promises. Using an abra- 
sive powder, a clog-removing liquid, a lime-removing liq- 
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uid, and a steel wool pad, we were unable to damage the 
surface of either faucet during simulated cleaning. That 
doesn’t mean the finishes are damage-proof, of course: We 
did manage to scratch both with the tip of a ballpoint pen. 

Until now, brass products have been sprayed with clear 
lacquer for protection. While neither Moen: nor Delta would ' 
disclose the details of the new, more durable finishes, 
Delta did say that it applies a thin layer of another metal 
over the brass. 

Delta says its coating will increase the cost of brass 
fixtures by 5 percent, while Moen says LifeShine will not 
raise the price of products. Both companies may also intro- 
duce brass fixtures for the kitchen.—William L. Thieriot 
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Smart 
features 


Асе 
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red vest 
to the test 


The shaded areas of my exterior walls 
are heavily mildewed. How do | 
prepare them for repainting? 

Wash with a solution of one part 
household chlorine bleach to three- 
parts water, let soak 30 minutes, rinse 
well and allow to dry before painting 
(wear protective eyewear and gloves 
when using bleach solutions). Topcoat 
with a premium quality paint that 
contains mildewcide, like Ace Royal 
Shield Exterior Paint. 


Cleaning up after painting is a bother, 
especially when l'm interrupted in the 
middle of a job. Got any shortcuts? 
You can keep wet brushes from drying 
between coats by wrapping them in 
plastic food-wrap, and for longer peri- 
ods store the brushes in your freezer. 


How can | avoid variations in color 
between areas | paint with a roller, 
and areas around windows or doors 
that | paint with a brush? 

Paint blends when it’s wet, so if areas 
you've cut in with a brush are allowed 
to dry, the paint stacks up in layers. 
Don't use the brush to cut-in around 
any more area than you can roll-out in 
10 to 15 minutes. 


HOME TECHNOLOGY 


Gain from the Drain 


THE DEPARTMENT of Energy wants 
electric hot water production to be 
substantially more efficient by the 
year 2000. Part of the solution may 
now be at hand, with a simple device 
that preheats incoming water. 

Developed under a DOE grant, the 
GFX heat-recovery 


As warm waste 
water flows down- 
ward through a 
copper pipe, it 
heats cold incom- 
ing water flowing 
upward through 
the coiled pipe in 
a hot-water heat- 
recovery system 
called GFX. 


Drain 1 


Hot water 


Cold water 


Hot-water 
heater 


system is the brainchild of Carmine 
Vasile, CEO of Oakdale, New York- 
based Water Film Energy. It consists of 
a 1/;- or 3/,-inch-diameter cold-water 
supply that's tightly wrapped around 
a 3- or 4-inch-diameter section of 
copper waste pipe. The assembly is 
installed vertically in the plumbing 
system. As warm waste water flows 
down through the pipe, it naturally 
clings to the 
pipe walls. 
When both the 
cold and hot 
water are flow- 
ing—as they 
do when some- 
one is taking a 
shower—much 
of the waste 
water's heat 
energy is trans- 
ferred through 
the pipe to the 
incoming cold, fresh water. 

Sounds good, but does it 
work? Researchers at Old Do- 
minion University in Norfolk, 
Virginia, paired the GFX with 
various electric water heaters. 
Not surprisingly, they found 
that the GFX worked only when 
the drain and supply lines 
were being used simultane- 
ously. Despite this limitation, 
however, the tests indicated 
that the GFX could save up to 
50 percent of the energy a 
home uses to heat water. 

Part of the savings comes 
from the way electric water heaters 
are designed. The appliances have 
heating elements near the bottom 
and the top of the tank; the upper el- 
ement energizes when the lower ele- 
ment can't keep up with demand. The 
Old Dominion researchers found that 
with the GFX installed, the upper ele- 
ments never need to energize. 

A typical residential unit would 
cost about $200.— Charles Wardell 
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folks in the — T 


When something goes wrong, go right to your 
local Ace dealer. They have all the tools 
and advice you need to fix any fix you're in. 
Including Ace Brand hand tools, built tough 


with a lifetime warranty. 


Ace is the Place on the Net @ www.acehardware.com 
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[ TELEVISION | 
Digital Antennas 


WITH DIGITAL TV broadcasts set to 
begin in the fall of 1998, you may be 
wondering whether you'll need a new 
antenna to receive the signal. The 
answer is: maybe. 

Digital TV is an either/or propo- 
sition. When signal strength 
is adequate, the picture is 
great. But if reception 
drops below a certain 
threshold, there is either 
no picture at all or the 
picture freezes as if it were some 
mosaic-in-progress. Though digital, 
the signal still must ride an electro- 


Turning Phone Lines into TV Lines 


TELECOMUNICATIONS COMPANIES have long dreamed of send- 
ing high-quality audio and video over existing copper phone 
lines to computers and televisions. Now, Objective Commu- 
nications of Chantilly, Virginia, is prepared to make the dream 
a reality and videoconferencing commonplace. 

Initially being developed for business customers within 
a building, Objective's solution is encapsulated in a device 
called a VidModem, which would be connected to every PC 
or TV in the building. Signals would route through the Vid- 
Modem to a central switcher, which would then dispatch the 
signal to a TV or a PC. 

Surprisingly, Objective ac- 
complishes this feat using 
analog, rather than digital, 
signaling, and FM bandwidth. 
Most television broadcasts 


magnetic wave that's subject to in- 
terference on its way to viewers. With 
digital technology, enough lost or 
late-arriving bits will prevent the TV 
from processing the signal. 

TV broadcasters say that a prop- 
erly functioning indoor antenna 
will handle DTV just fine. Trouble 
is, few people know how to adjust 
the length of the rods. 


The solution may lie in what 
amounts to idiot-proof antennas. 
For example, MTV-1 (no price yet 
available) from Boylston, Massachu- 
setts-based MegaWave requires no 
user adjustments—not even match- 
ing a switch to a desired frequency. 
Ditto for the $129 Metropolitan and 
$159 Suburban antenna models 
from Day Sequerra, of Mt. Laurel, 
New Jersey. These companies say 
their antennas, which are concealed 
in plastic housing, are engineered to 
receive the entire TV broadcast band 
without adjustment. The compa- 
nies also claim the anten- 
nas need minimal aiming 

or rotating, and their per- 
formance isn't impaired 
by people or objects pass- 
ing by. Antennas like these just 
may be the solution to what might 
turn out to be digital TV's weak- 
est link.—Stephen A. Booth 


use the AM bandwidth, but AM transmitted over standard 
phone wires is subject to a great deal of interference, de- 
grading the signal quality and making the picture unviewable. 
VidModem transmits and receives a single-sideband FM sig- 
nal not subject to the same type of interference. 

This proprietary technology has also allowed Objective 
to overcome a bandwidth capacity problem. Copper phone 
wire has a useable bandwidth of 20MHz, and an FM video 
signal has a bandwidth of 18- to 24MHz. And this doesn't 
include the audio or data. The single-sideband FM signal 
can carry all this information through what's an extremely 
narrow pipeline. 

Using the VidModem, users can watch TV broadcasts on 
their PC, conduct two-way videoconferencing, make phone 
calls, and share data files simultaneously, says the com- 
pany. Initially, the technology will cost about $3,000 per 
station, says Objective, but costs are expected to come 
down— perhaps low enough for home use.—F. V. 


Free shipping offer is not to be combined with any other offers or applied to previous purchases. 
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"The Bose® Acoustic Wave® music 
system is no bigger than a 


briefcase. Yet the sound it pro- 


duces has commanded the respect of 
more than a few members of the audio 
press, not to mention thousands of 

music lovers. Once you hear it, we think 


you'll know why. 


4 One y Thesystemis | 
that ho the result of a 


14-year effort by 
Bose to produce rich, 
natural, high-fidelity sound from a 
simple, compact 
unit. And at its core ы 
is a unique speaker FREE SHI 
| OCTOBER 
acoustic waveguide, 
which won the prestigious “Invention 
of the Year” award, This patented, 
seven-foot waveguide speaker gives 
instruments and voices added clarity, 
makes subtle nuances come alive, and 
creates a full, rich bass. 
We believe the result is simply the 
most lifelike sound reproduction avail- 
able in a unit this size. Sound that lets 


TO LEARN MORE ABOUT THE ACOUSTIC WAVE® MUSIC SYSTEM CALL 


1-800-897-BOSE, ext. A847 


FOR 


ORDER BY 


Acoustic Wave® music sytem. 
you hear your favorite music the way it 
was really meant to be heard. And with 
recent improvements, the system sounds 
more lifelike than ever — producing even 
richer, fuller, and clearer sound. 

The system includes a compact disc 
player, an AM/FM 
radio, built-in speak- 
PPING, inanis ies 
1, 1997. credit card-sized 
remote control. All 
in one sleek, compact unit measuring just 


10.5"H x 18"W x 6.5"D. And because it’s 


Possibly the best- 


so easily transportable, you can now enjoy 
full, high-fidelity sound almost anywhere. 


LESS THAN A FOOT TALL, 
YET LOOKED UP TO BY SO MANY. 


es 


Unwind with rich Bose sound as 


you relax in your living room. Take 
the system out on the porch, plug it 
in, and invite some friends over. Or 
bring it to the office and enjoy the same 


component-quality sound you love 


hearing at home. 
The Acoustic 


Wave® music 

system is available 
directly from Bose. To 
learn more, call 1-800-897-BOSE, ext. 
A847, and speak with a friendly Bose 
representative. And find out how you can 
try the system out in your home. If you 
aren't completely satisfied, simply return 
it for a full refund of the purchase price. 
Order by October 1, 1997, and you'll 
receive free shipping, a $29 value. 


Call today or 
— 
return the coupon — 
below. And get 
ready to give the 
Acoustic Wave® 
music system some Folded inside, our 
patented seven- 
rave reviews of foot acoustic 
waveguide speaker 
your own. helps enrich sound. 


MrJ/Mrs./Ms._ t ) t ) 

Name (Please Print) Daytime Telephone Evening Telephone 

= BOSE 
City State Zip Better sound through research» 


Ог mail to: Bose Corporation, Dept. CDD-A847, The Mountain, Framingham, MA 01701-9168. 
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Talking Lasers 


TWO U.S. ARMY Rangers, more than 


The Thermo Trex Corp. is supplying the Army 
with the ability to send voice and data via a 
laser beam mounted on binoculars. 


GPS antenna- 1 


а mile apart, need to coordinate their 
observations of an approaching en- 
emy without breaking radio silence. 
The solution is in their binoculars. 

The two soldiers look at each 
other through the devices. At the 
touch of a button, they are talking 
back and forth just as if they were 
using a radio. The conversation is 
being transmitted via laser. And since 
the binoculars can be linked to Global 
Positioning System navigation de- 
vices, previously recorded targeting 
data can be transmitted as well. 

For the military, the communica- 
tions technology of the near future 
may be laser beams, because of their 
astonishingly high bandwidth and 
transmission speed. Prototypes of the 
laser binoculars are already being 
tested. Depending upon the power 
of the laser, data transfer can be as 
quick as 1.2 gigabits per second— 
that’s like transmitting two encyclo- 
pedias per second. In addition to data, 
audio and high-quality video images 
can also be transmitted and received 
between devices. 

Military planners are already 


OC-DC converters 


envisioning a day when all commu- 
nications on a battlefield, between 
tanks or between tanks and helicop- 
ters, to name only two examples, are 
transmitted by laser. Theoretically, a 
laser-based communications system 
could handle 200,000 voice chan- 
nels. Currently, even the most pow- 
erful high-capacity lasers, capable of 
transmitting 100 TV channels, weigh 
only 29 pounds, so they are easily 
deployed on vehicles or aircraft. In 
the future, lasers may also transmit 
information directly from orbiting 
satellites, according to Lt. Col. Peter 
Weiland of the U.S. Army’s Space 
and Strategic Defense Command. 


The use of lasers still involves 
some problems, even beyond the 
obvious line-of-sight handicap. Im- 
proving quality and range during ad- 
verse weather conditions is a further 
challenge. Fog or heat may bend the 
signal slightly and disrupt portions 
of the message. The military hopes 
to develop error-correction software 
that will compensate for any momen- 
tary gaps in the transmission. 

Another downside is that lasers 
can be seen by night-vision equip- 
ment. But high-content transmis- 
sions can take place in about a second, 
so the chances of being detected are 
still pretty slim. E V. 


DIGIT 


Imus by Satellite 


THE MORNING drive-time listening experience promises to 
be much improved as CD-quality radio, beamed to your car 
via satellite, becomes a reality. The FCC, five years after the 
initial request, has finally awarded licenses for a satellite 
radio network known as Digital Audio Radio Service (DARS). 

Two companies, CD Radio of Washington, D.C., and 
American Mobile Satellite Corp. of Reston, Virginia, won li- 
censes at an FCC closed auction. The initial focus is on audio 
for cars [see Electronics Newsfront, June '95], but portable 
players will eventually be available. The biggest beneficia- 
ties should be communities with minimal radio service and 
listeners with specialized interests. 

CD Radio, which is further along in its plans, will offer a 
total of 50 channels of subscription-based programming, with 


D 


30 dedicated to music, and 20 to news and information. Each 
commercial-free music channel will feature a specific genre, 
such as classical, jazz, reggae, or opera. The news channels 
will include feeds from services such as CNN or C-SPAN, along 
with weather reports, talk shows, and sports reports. 

A dedicated DARS radio will likely cost around $200, 
with subscriptions adding about $10 per month. The com- 
pany also plans to introduce an adapter compatible with 
all existing car audio systems. The receiver plugs in via 
the tape slot, drawing power from the motors for its dis- 
play. The satellite signal itself is captured by a small 
(2-inch diameter) disc-shaped antenna mounted on the 
rear windshield. The DARS antenna uses a separate radio 
frequency to relay the signal to the receiver. The adapter 
kit would also cost about $200. Products and services 
should be available in 1999.— Kai Wu 
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Flashers for Singles 


MEETING OTHER people who 
share your interests is never easy. To 
help like-minded folks make contact, 
Philips is launching Hot Badges, 
short-range communicators worn on 
the lapel, to break the social ice. Hot 
Badges light up whenever someone 


Tattoo Time 


IN THE NEAR future, watches 
may be old hat. Future cool may 
be a programmable LCD that tells 
time while implanted under a 
layer of skin. That’s the possi- 
bility raised by a patent issued 
to Interval Research Corp., a 
high-tech lab in Palo Alto, Cali- 
fornia, funded by Microsoft co- 
founder Paul Allen, among others. 

The device, called a program- 
mable subcutaneous visible im- 
plant, would be close enough to 
the skin's surface for the display 
to be read easily. A control chip 
and a battery would be the other 
elements. Holding your wrist 
next to an external charger would 
teplenish the battery. 

The device might also prove 
itself valuable in other areas; 
the health field offers particular 
potential, says inventor Andrew 
Singer of Interval. In one appli- 
cation, the implant might allow 
individuals to monitor their 
temperature or blood pressure 
at any time. 

While the implant is not ac- 
tively being developed for com- 
mercial use at the moment, 
Interval sees further possibili- 
ties—perhaps even in the fash- 
ion industry. So don’t even think 
about body piercing itil soon 
be passé. The trend is toward a 
watch you'll never lose.—F. V. 
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with similar interests comes within Cowan. “The badges are recharge- 
a few feet. You program the device ! able and they last all evening.” 
by entering key words into the badge. ! Hot Badges go on sale in Europe 
If someone with identical key words later this year for an as-yet-undis- 
passes by, both badges light up. ' closed price. No word as to when 
"These are social proximity fuses,” | they will be available in the United 
і 
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says Philips spokeswoman Jenny States.—Marcus Gibson 


DISH NETWORK DOES IT AGAIN! 


MORE TV 
LESS MONEY 


Once again, the DISH Network has broken the price barrier! Join the DISH Network now and 
enjoy America's Top 40™ programming, including The Disney Channel, for a rock bottom $19.99 
a month! That's right, NO ANNUAL SUBSCRIPTION REQUIRED! With 40 of 
ШЕШ) your favorite iels for less than $20 a month, you'll save big over cable 
and other satellite TV providers. 
We also offer system upgrades with a UHF remote where you can even 
‘operate your system through walls and other obstructions. These 
systems also deliver a host of incredible features and capabilities 
cable and other satellite TV systems can't begin to match. And these 
advanced systems allow you to add а second, inexpensive 
l1. receiver so you can watch different satellite TV channels 
on separate TVs for a small monthly access fee. 
фк дате cost based on рше! pices as 15897. — Premium movie services are also available іп a multi- 
channel format including HBO/HBO Family (6 channels), Cinemax (3 channels), Showtime. 
(3 channels), The Movie Channel (2 channels), FLIX and Sundance Channel — all at incredibly 
low prices! So if you're tired of cable constantly raising your rates and want more versatility, 
more choices, more service and definitely more value, call DISH Network today! 


Your Only ö А 
1-800-33 ‘sh 


1-800-333-DISH s» qi 


30-Day Moneyback Guarantee hitp:/ /werw dishnetwork.com 
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Surrounded Again 


JURASSIC PARK and The Lost World 
might not make you leap from your 
seat as much the second time around, 
especially if you’re viewing either of 
these movies on home video. But 
you've got a better chance of reliv- 
ing the movie-house 


Sherwood's 
Newcastle R-945 
features DTS surround-sound. 


experience—and hearing the films 
the way director Steven Spielberg in- 
tended—if your home theater can 
reproduce the DTS (Digital Theater 
Systems) surround-sound used in 
the digital soundtrack. 

Recreating that ambiance is eas- 
ier now that Sherwood is introducing 
the first home audio/video receiver 
with DTS built in. Previously, this 
six-channel sound system was avail- 
able only as an expensive add-on for 
esoteric audio companies. Sher- 

wood's Newcastle R-945, listing 
for $1,299, also includes the abil- 
ity to select Dolby Pro Logic and 
Dolby Digital surround-sound. 
DTS is already familiar to 
many moviegoers because it is 
installed in more than 8,000 the- 
aters in North America. The movie 
soundtracks are recorded on a CD- 


ROM separately from the film itself. 


The audio and video are synchro- 
nized to play together—but because 
the sound is generated by the sepa- 
rate CD-ROM, the dynamic range 
is greater than with the traditional 
approach, recording the sound on 
the film itself. 

Numerous laser discs are already 
carrying the DTS imprint. DTS is also 
making inroads as a music-only format 
on CD. There are about 30 recordings 
mixed in DTS-surround by artists en- 
amored of its quality. DTS uses a 20- 
bit digital-recording system, for a fuller, 
more robust sound than is possible 
with typical 16-bit CD recording. Also, 
compared with Dolby Digital sur- 
round-sound, DTS employs less dig- 
ital compression—a 3:1 ratio versus 
12:1. For this reason, DTS is becom- 
ing a favorite among audiophiles who 
believe its gentler compression yields 
better sound.—S.A.B. 


Pardon the dust while 


we change the rooms. 


We're spending a billion dollars to make every Holiday Inn* hotel as good as the 


best Holiday Inn hotel. That means we're changing a lot more than the sheets. 


odo Sw: 


On the way. 


1-800-HOLIDAY www.holiday-inn.com 
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THE DIGITAL Versatile Disc has 
scarcely arrived, and already a for- 
mat that would render it obsolete is 
being demonstrated. Ready to outdo 
DVD is an Emeryville, California, 
company named Calimetrics, with 
co-funding from the Advanced Tech- 
nology Program of the National In- 
stitute of Standards and Technology 
[see “DVD Delivers,” page 68]. 

Why yet another format? Im- 
provements in TV quality may re- 
quire it. First-generation DVDs 
were designed to store a feature- 
length film on one side of a disc. 
But the emergence of high-defini- 
tion television signals the need for a 
substantial improvement in video- 
storage technology. At the pixel res- 


olution specified for HDTV, 1,920 1 
by 1,080, an optical disc capable of ! 
storing a full-length feature would — ! 
need more than three times the stor- | 
age capacity of current DVDs. To i 
meet this standard, proposals for dual- ! 
layer storage on both sides of a disc 
have been advanced. Calimetrics’ ! 
approach, however, would need only | 
a single layer. ! 

The lasers in current disc drives 
read tiny pits embedded in the disc | 
surface. The absence of a pit edge is ' 
registered as a zero, the presence of 
an edge is registered asa one. This 
binary digital method thus encodes ! 
all the audio and video material on 
the disc as a long stream of Os and 15. ' 

Based on an advanced encoding 
technique called pit-depth modula- т 
tion, the Calimetrics solution is radi- А 
cally different. Pit-depth modulation 
uses pits of varying depth in a non- 
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inary, three-dimen- 
sional approach. A 
photocell senses 
the differing pit 
depths and pro- 
duces a variable-cur- 
rent analog output—rather than a 
binary one—encoding numbers from 
0 to 8. Encoding pictures and sound 
takes far less space with nine choices 
of numbers than with two, so the 
Calimetrics system can fit much 
more information in a limited space. 
Calimetrics has demonstrated 
the reliability of the system by 
retrofitting existing optical drives. 
The company will now use private 
venture capital from corporate part- 
ners to develop and market the 
new technology, with the expecta- 
tion that optical drives based on it 
will be available in the latter half 
of 1998.—Arthur Fisher 


©1997, Holiday Hospitality Corporation. All rights reserved. Most hotels are independently owned and/or operated. 
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Ў Fly through 
hurricanes to 
collect data. 


NATIONAL WEATHER 
SERVICE COMMAND POST 


Silver Spring, Maryland. 
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You have 32 minutes to seek shelter, 


Last year, you had 11. Here s why you 


have the extra time. 


AN OLD MAXIM, often attributed 
to Mark Twain, says, “Everybody talks 
about the weather, but nobody does 
anything about it.” One hundred years 
later, a lot has changed. 


‘Today, new technologies help guard against loss 
of life and property from deadly weather. Forecast- 
ers have tools that are deployed on land, in the 

air, and in orbit to watch out for 


By Jim Reed and help warn against—danger- 


ous weather. The transformation 
of our weather facilities is already helping to de- 
crease the number of weather-related fatalities. 
It’s a good thing, too, because the United States 
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is battered by some of the most vi- 
cious weather on Earth. “We have a 
greater variety and quantity of life- 
threatening weather phenomena than 
any other nation,” says Lou Boezi, 
deputy director of the National Weather 
Service’s modernization program. 

He isn’t kidding. This year alone 
saw a brutal blizzard in the Northwest 
and massive flooding in the Great 
Plains. Last May, a tornado killed 27 
people when it hit Jarrell, Texas—de- 
stroying the town as well. Last year, 
every tropical depression turned into 
a named storm, something that has 
never happened before in the 110-year 
history of the National Hurricane 
Center (NHC). Since 1990, severe 
weather has cost the United States 
billions of dollars in damages. Hurri- 
cane Fran, for instance, which struck 
the Carolinas last September, killed 34 
people and caused $3.2 billion in dam- 
age, according to the NHC. Three se- 
vere hurricanes are predicted for '97. 

Pitting itself against weather's un- 
ceasing onslaught is an ongoing re- 
vamping of the National Weather 
Service (NWS) that is intended to 
launch the United States into the 
21st century of weather safety, and 
which is beginning to become opera- 
tional now. "The use of Doppler 
radar, satellites, and ground-based 
observing systems is making weather 
more predictable than ever before," 
says Boezi. Better yet, all this tech- 
nology comes at a reasonable price. 


Н the powerful Advanced Weather Interac 
Processing System, forecasters can monitor such 
data as wind speed, precipitation, and tempera- 
ture simultaneously on one screen. The system 
also shows minute details or the big picture. 


“Every citizen in this country, for the 
price of a Big Mac, fries, and a Coke, 
gets a year’s worth of weather service.” 
While bits and pieces of these tech- 
nologies are being increasingly imple- 
mented, what’s now tying them to- 
gether is a new communications tool 
called AWIPS, the Advanced Weather 
Interactive Processing System. The 
system is a high-speed weather com- 
puter and communication network 
that enables forecasters to collect 
and manage complicated meteorolog- 
ical information promptly—and then 
interpret it within a few seconds. 
AWIPS is basically a fast link from the 
weather service’s command post just 
outside Washington, D.C., in Silver 
Spring, Maryland, to a Cray super- 
computer in nearby Suitland, where 
data gleaned from space and ground- 
based sources is first processed. A total 
of 152 AWIPS terminals are scheduled 
to be deployed by June 1999. Sixteen 
prototypes are now being tested at 
weather-forecast offices at locations 
where the system is likely to receive 
a stiff workout. Four, for example, are 


Doppler 


Spotters 


being tested in Kansas, where sudden 
tornadoes are expected to challenge 
the system’s speed. 

If AWIPS works as intended, fore- 
casters, for the first time in public 
weather-service history, will be able 
to view radar images, satellite pictures, 
surface maps, and other crucial data 
all from the same computer station. 
The system features highly evolved 
computer models that, by playing out 
what-if scenarios, help meteorologists 
write more accurate forecasts. 

The interactive system updates 
forecasters with revised images of 
the atmosphere every 15 minutes. 
During severe storms or other bad 
weather, forecasters can quickly jump 
into Rapid Scan Mode. This provides 
updated pictures of dangerous storm 
clouds over the continental United 
States every 7.5 minutes. In Rapid 
Scan, meteorologists can also zoom 
in on smaller land areas. Under the 
old system, forecasters received hourly 
updates covering a wide geographic 
area. With AWIPS's ability to sort 
through a wide range of information 
from multiple sources, forecasters will 
be able to warn neighborhoods of life 
threatening weather with down-to-a- 
single-intersection accuracy as much 
as 30 minutes before a 
violent storm hits. 


DATA GATHERED BY various sources is 
crunched by a National Weather Service 
supercomputer. AWIPS speeds this infor- 
mation via satellite and landlines to each 
local weather office (below at left), which 
also gets data from its own sources. 
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Опе Day in Tornado Alley 
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Perhaps the best source of infor- 
mation is Doppler radar, a technology 
that is fast becoming our best sentry 
against killer storms. This summer, 
NWS should complete the installation 
of the last of 123 Doppler radar sta- 
tions, which, when tied into those 
being installed by the Defense Depart- 
ment and the Federal Aviation Admin- 
istration, will be part of a network 
of 164 installations. The distinctive 
Doppler radar, which resembles a 
giant ball poised atop a scaffold, emits 
3 billion microwave bursts each second. 
These microwaves are reflected back 
to the antenna by precipitation, dust, 
insects, and even differences in air 
density. Which way an object is mov- 
ing can be determined by changes in 
the frequency of the signal being re- 


¥ Tornado fatalities 

ШШШ Tornado warnings 

Wî Severe thunderstorm warnings 
‚шш Both warnings 

Warnings of as much as 32 
minutes prevented fatalities 

in some Arkansas counties 

оп March 1 of this year. 


70,000 feet) and focus on areas of par- 
ticular interest. Meteorologists can 
now detect wind-driven precipitation 
as it is carried toward or away from 
the radar site, within a 125-mile radius. 
This lets forecasters identify the type 
of wind rotation associated with de- 
veloping tornadoes. 

More detailed wind studies can be 
performed by pointing Doppler radars 
straight up, turning them into devices 
called wind profilers through the addi- 
tion of stationary phased-array anten- 
nas. By shifting the beam slightly and 
measuring the resulting echoes, mete- 
orologists can continuously measure 
wind speeds high in the atmosphere, 

a service of particular interest to aircraft 
leery of sudden, unexpected wind gusts. 

Just how effective Doppler radar 


“Every citizen in this country, for the 
price of a Big Mac, fries, and a Coke, 


gets a year’s worth of weather service.’ 


turned to the radar antenna. If an ob- 
ject is moving away, the signal wave is 
elongated. If the object is closing, the 
signal wave is compressed. A stationary 
object returns the same wavelength. 
Subtleties between objects, speed, and 
direction are calculated by computers. 
With Doppler radar, forecasters can 
slice the atmosphere into low, middle, 
and high levels (up to an altitude of 
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can be is illustrated by its performance 
during a series of tornadoes that whirl- 
ed through Arkansas on March 1. Fore- 
casters using Doppler radar were able 
to issue timely and accurate warnings, 
giving residents as much as 32 minutes 
to seek shelter—compared with last 
year’s national average warning time 
of 11 minutes. The tornado death toll 
was 26 people, with more than 200 


Weather’s Private Eyes 


WHILE THE near-completion of the 
National Weather Service's modern- 
ization program presents a bright 
future for weather forecasting, dark 
shadows are looming in the form of 
budget cutbacks and staff layoffs, 
which were only narrowly averted 
this year. Indeed, some point to the 
slow pace of the NWS's nine-year- 
old modernization program as worri- 
some, leading to a concern that lack 
of congressional funding may effec- 
tively scuttle the service. 

If the NWS falters, more than 
300 private companies stand ready 
to take up the slack. Indeed, these 
private companies assert that the 
NWS should concentrate only on pub- 
tic warnings of impending weather 
disasters, long-range forecasting, 
and research. 

Most TV and radio weather fore- 
casts are already supplied by private 
companies. AccuWeather, for instance, 
now services more than 10,000 
clients in the areas of industry, edu- 
cation, and media. “Eighty-five per- 
cent of the weather forecasting that 
you get already comes from the pri- 
vate sector,” says Amy Taylor, direc- 
tor of congressional and regulatory 
affairs for the Commercial Weather 
Services Association, in Alexandria, 
Virginia. “Our goal is to find some 
sort of partnership with the National 
Weather Service.” 

Private services do bring some 
unique capabilities to the party. 
WeatherData, established in 1981, 
invented SmartRAD, which depicts 
storm warnings, wind speeds, light- 
ning, temperatures, and precipita- 
tion type and intensity all on the 
same computer screen. 

“We don’t want to see cuts in the 
public weather program,” says me- 
teorologist Mike Smith, president 
and founder of WeatherData. “But if 
necessary, the private sector could 
take over. I'm not advocating that, 
but we have the expertise to do it 
if we have to." —J.R. 


METEOROLOGISTS USE BALL-SHAPED Doppler radar to monitor emerging weather 
patterns within a 125-mile radius. Effective to an altitude of 70,000 feet, Doppler 
radar lets forecasters focus on 


area of particular concern (below right). 


Radio waves are 
reflected back by 
clouds or rain 
— 


Radar antenna 


If an object is 
moving away, the 
returning wave is 

elongated 
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protects 
antenna 
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/ is compressed 


Doppler On Wheels (middle) chases 
tomadoes and hurricanes for the gusty 
the data collected by Doppler 

itored and evaluated by 

с‹ (right). 


injured. But without Doppler, 
ton state. Once 

NWS integrates its 

Doppler rain estimations with 
AWIPS and reports from 13 na- 
tionwide River Forecast Centers, 


casualties would have been far worse: 
“Fifty years ago, storms like the ones 
in Arkansas would have killed 10 times 
as many people,” declares Sandy Mac 
Donald, director of the Forecast Sys 


tems Laboratory in Boulder, Colorado. the weather service's ability to 


And because it can estimate rain- predict and warn about flash 


fall, Doppler radar is also credited with flooding is expected to be unmatched. 


radar's shortcomings continues. For 


helping to save lives during this year's Doppler radar is even versatile example, scientists at the National 
record flooding in California, Nevada, 


Oregon, North Dakota, and Washing- 


enough to travel. A mobile weather 
workstation called Doppler On Whe 


Center for Atmospheric Research, also 


in Boulder, are experimenting with a 


(DOW) is designed to chase 
hurricanes and tornadoes, re 


More people are verifying tornadoes than ever 


before. Spotters report to SkyWarn, a nation- 


wide network. 


sembling the contraption used 
in the hit movie Twister. The 
workstation’s rotating radar 
dish is mounted on the chas 
sis of a Chevy truck. The vehi 
cle parks on the storm's edge, 
mapping wind patterns and 
obtaining three-dimensional 
structural information at scales 
below 100 meters for the first 
time. This spring, in another 
first, two DOW trucks mea 
sured a tornado simultaneously 
Doppler radar isn't perfect, 
though. Interference from 
mountains or lighting, for 
example, can adversely affect 
performance. Research that 
would compensate for the 


new turbulence-detection system, to 


be installed near mountain airports, 
that would alert pilots and air-traffic 
controllers to the presence of violent 
winds. The center is also working on 
a new type of radar called S-POL, 
designed to measure the size of rain 
drops more precisely, thereby provid: 
ing more accurate flash-flood warnings 
Doppler radar also can't determine 
exactly when a tornado touches down 
Research being done by Engineering 
Analysis Inc., of Huntsville, Alabama, 
suggests that tornadoes can be de- 
tected by seismic sensors before they're 
actually seen. Storm chasers in the 
Midwest are now experimenting with 
small ground sensors that can record 
the distinctive seismic signature of 
an approaching tornado. Frank Tatom, 
president of Engineering Analysis, 


AUGUST 1997 


hopes this research will lead to а home 
alarm for tornadoes that would be 
about the size of a smoke alarm. 
Another tool in the arsenal of fore- 
casters operates without any human 
help at all. The Automated Surface 
Observing System (ASOS) is a net- 
work of ground-based sensors that 
records cloud conditions, visibility, 
rainfall, temperature, wind direc- 
tion, and pressure levels. When 
a preselected threshold is 
exceeded, the system transmits 
a warning to local weather offices. 
The system will also send a com- 
puter-generated voice warning via 
radio to any aircraft in the area. 
The weather service is working to- 
ward having as many as 1,000 ASOS 
stations positioned across the country 
by the end of this century. Right now, 
850 stations are in operation. 
Storm-tracking technology is also 
taking to the air to follow tropical 
storms. Since 1995, the Atlantic coast- 
line has been subjected to no less than 
34 tropical storms. That is the high- 
est number of such storms ever 
recorded in a consecutive two-year 
period. To increase warning time, sci- 
entists are about to fly higher into 
hurricanes than ever before. They 
will use a modified Gulfstream IVSP 
high-altitude jet aircraft capable of 
studying storms near the troposphere, 
the region six to 10 miles high where 
most of the moisture in the atmos- 
phere resides and where the vertical 
mixing of hot and cold air currents 
takes place. The jet, which can climb 
to 45,000 feet, has a wingspan of 77 
feet 10 inches. It’s 88 feet long and 
flies at a speed of Mach 0.77 to 0.80, 
with a range of 4,075 nautical miles. 
Hugh Willoughby, director of the 
National Oceanic and Atmospheric 
Administration’s hurricane-research 
lab in Miami, and fellow scientists 
will collect much of the data using 
dropwindsondes, basically sensors 
attached to small parachutes dropped 
from the jet as it skirts a storm’s pe- 
riphery. The dropwindsondes, which 
are equipped with Global Positioning 
System receivers, provide data on wind 
direction every 5 seconds, making it 


Inexpensive 
weather radios 
can be programmed 
to issue an alarm when- 
ever an alert occurs. 


Forecasting at Home 


IF YOU'RE WORRIED that bad weather 
can catch you by surprise, then you 
might think about a safeguard that will 
give you plenty of advance warning. 
The simplest and most effective is a 
weather radio, developed by the Na- 
tional Oceanic and Atmospheric Admin- 
istration, that typically sells for less 
than $40 at Radio Shack and other re- 
tailers. These radios can be set to auto- 
matically issue a tone whenever NOAA's 
Storm Prediction Center issues an alert. 
More elaborate approaches to 
weather monitoring can turn your home 
into a local weather station, and at a 
lower cost than in years past. For ex- 
ample, a weather station kit from Ore- 
gon Scientific, in Portland, Oregon, 
goes on sale in August for about $400; 
it includes a vane that indicates wind 
direction, an anemometer for checking 
wind speed, a rain gauge for measur- 
ing daily rainfall, and a sensor for de- 
tecting temperature and humidity levels. 
A control panel displays the readings 
and presents a forecast. The control 
panel also connects to a computer so 
you can collect data over time. Oregon 
Scientific will offer weather-tracking 
software as an option. Radio Shack, 
Oregon Scientific's new weather station 


lets you track wind speed and other 
meteorological data at home. 


easier to track a storm’s path more 
precisely. A satellite communications 
link lets the Gulfstream jet relay its 
information to ground-based stations. 
Meanwhile, other hurricane hunters 
in P3 turboprops and other planes 
will continue to fly missions at alti- 
tudes of 5,000 to 10,000 feet. 
Altitude is invaluable when 
you want to get the big picture, 
and the ultimate high ground 
is space. In April, the third in 


meanwhile, will also be sell- 
ing the Oregon Scientific 
weather station under its own 
brand name and will include 
software from AccuWeather 
as part of the package. 

Slightly more complex is the Health 
EnviroMonitor from Davis Instruments, 
of Hayward, California. The price 
ranges between $650 and $1,500, 
depending upon the number of instru- 
ments connected to the central con- 
sole; the device is capable of measuring 
temperature, humidity, solar radiation, 
UV radiation, and wind speed and 
direction. This data can then be used 
to calculate wind chill and a UV index, 
for example. 

You can also use computer acces- 
sories to track local weather. For ex- 
ample, Stormtracker, from Boltek of 
Buffalo, New York, uses an antenna 
that connects to a PC. The antenna 
detects the radio signals produced by 
lightning as far as 300 miles away, 
says the company. The computer pre- 
sents an onscreen map showing the 
thunderstorm's location. The $480 
system includes two alarms that will 
automatically notify you of approach- 
ing storms,—Frank Vizard 
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Call in the Rainmakers 


DON'T LIKE THE WEATHER? Change it. 
Interest in worldwide weather modifi- 
cation is booming. With the use of 
Doppler radar, satellites, gutsy pilots, 
and aircraft equipped with pyrotech- 
nics, more than 40 public and private 
weather-modification groups are tak- 
ing on the atmosphere. 

From Saskatoon to San Antonio, 
research teams, state and local agen- 
cies, utilities, and insurance com- 
panies are paying to change the 
weather. And, notes Joe Golden, for- 
mer director of the NOAA'S Atmos- 
pheric Modification Program, “There 
are also developing efforts in Europe 
and the Middle East.” 

One effort that kicks off in Mexico 
this summer illustrates how rainmak- 
ers approach their work. Researchers 
from the National Center for Atmos- 
pheric Research in Boulder, Colorado, 
and several Mexican universites are 
using pyrotechnic flares mounted on 
aircraft to seed clouds. The aircraft fly 
along the base of the cloud so that 
moisture-retaining particles produced 
by the burning flares rise into the 
cloud. As the cloud’s water vapor is 
attracted to the particles, droplets are 
formed, which then descend as rain. 
The droplets are designed to ac- 
celerate the precipitation 
process. This method of 
cloud seeding was 
first tried in South 
Africa in 1990 
with promising, 
though not fully 
quantified, 
results. 

Meanwhile, 
їп North Dakota, 
weather-modifi- 
cation project 
pilots Louise 
McKee and Katie 
Hetherington use 
a Piper Twin Co- 
manche to fly into 
the paths of develop- 
ing thunderstorms. Each 


wing tip of their craft features a 
Lohse generator that burns and then 
sprays a seeding agent, frequently 
silver iodine, into the evolving storm. 
The objective: to prohibit the forma- 
tion of damaging hail. 

“You can have complete devasta- 
tion of even your most advanced crop,” 
says meteorologist Curtis Smith, pro- 
gram manager of the Western Kansas 
Weather Modification program. WKWM 
is currently in its 23rd consecutive 
season of seeding. 

Elsewhere, the Alberta Hail Sup- 
pression Project is celebrating its 40th 
anniversary. Arizona, Colorado, and 
Texas are also actively flying for rain. 
Missing from the active-duty list is 
NOAA's Atmospheric Modification Pro- 
gram, which was terminated last year 
by Congress after 18 years of operation. 

“We are now one of the few coun- 
tries in the world that have no research 
going on in weather modification,” 
says Golden. “The abrupt halt in our 
research effort is going to set us back 
years with respect to improving our 
own technology base in this area. We 
may eventually develop the capability 
to mitigate the impacts of severe 
weather on our country,” he continues. 
“But you cannot produce good science 
without sustained commitment."—J.R. 


a series of five Geostationary Opera- 
tional Environmental Satellites 
(GOES) was launched into Earth 
orbit. These satellites employ two 
principal instruments. The imager 
provides data on clouds, water vapor, 
fire, smoke, and wind. The sounder 
collects temperature information as 
well as data on current ozone levels. 
What's different about this generation 
of weather satellites is the ability to 
zoom in on local trouble spots, and to 
process data collected from the im- 
ager and sounder simultaneously. 

Increased forecasting accuracy is 
also being achieved with the use of 
NASA's scatterometer, a device that 
is hitching a ride aboard Japan's Ad- 
vanced Earth Observation Satellite 
(AEOS). The scatterometer is a wind- 
measuring instrument that assists 
meteorologists in predicting the evo- 
lution of fronts and storms as they 
pass over oceans and approach popu- 
lated areas. The scatterometer takes 
190,000 wind measurements per day, 
using an array of antennas that radi- 
ate microwave pulses across broad re- 
gions of Earth's surface. Additional 
antennas capture the reflection pro- 
duced by the microwave pulses. The 
project is the first weather-data col- 
laboration between the two countries. 

Even with all the technology at 
hand, forecasters still rely on some 
low-tech help: people designated as 
storm spotters. "Spotters are an es- 
sential tool," says Boezi of the NWS. 
"We're still vitally dependent on our 
spotter network." Only a spotter on the 
scene can verify a tornado, for exam- 
ple, and describe what it is doing. Spot- 
ters call in weather reports to SkyWarn, 
a nationwide network founded in 1969. 

Of course, you don't have to belong 
to a formal organization to be a weather 
observer. Thanks to toll-free telephone 
numbers and cellular phones, more 
people are calling in weather reports 
than ever before. In 1973, there were 
4,383 severe thunderstorms reported; 
18,436 were reported in 1995. 

Which may prove that while peo- 
ple are still talking about the weather, 
as Twain observed a century ago, now 
they are doing something about it. Ф 


NOT ONLY ро we LISTEN 


TO OUR CUSTOMERS, 
SO DOES THIS CAR. 


THE SYNERGY 2010 is unlike any concept car we've ever created. Virtually all of its 
ELECTRONIC controls are voice activated. So instead of drivers taking their hands off 
the steering wheel to turn on the radio, they simply say "Radio on.” Talk about music to 
your ears. Simply put, FORD MOTOR COMPANY is developing innovative ways to make 
driving safer and easier than ever. In computer simulations, Synergy 2010's highly efficient 
powertrain, super light weight and aerodynamic styling combine to give it three times BETTER 
MILEAGE than a conventional car. Which is better for the environment. The Synergy 2010. 
Call it a RESEARCH CENTER on wheels. Where we test new ideas—the best of which are 


destined to be in your future. And, as you can see, that's more than just talk. 
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For more information, contact us on the Internet at: bttpe//www.ford.com 


Lessons from 


Hale-Bopp 


Scientists learned a lot 


HOW DID LIFE on Earth 
begin? Perhaps with a dash of 


maybe some things about stardust sprinkled by comets. 
That’s one of the concepts 


how life began as well. that gained more credence 
among scientists when comet 
Hale-Bopp blazed by at 98,000 mph this spring. The find- 
ing is part of a new theory about how life began. 


about comets—and 


Comets, formed from interstellar material, may have sown the seeds for 
life—water and carbon-rich chemical building blocks—when they collided with 
Earth over the eons. In addition, Hale-Bopp, whose scientific designation is 
С/1995 01, revealed intriguing details about these heavenly wanderers them- 
selves, including a new type of third tail. 

Comets like Hale-Bopp are thought to have formed from interstellar ices that 
condensed on dust grains ejected from evolving stars. One way astronomers can 
infer this is by comparing the makeup of comets with that of the starstuff. For 
instance, says Dale Cruikshank, an astronomer at NASA Ames in Moffett Field, 

California, Hale-Bopp’s nucleus contains two 
By Mariette DiChristina forms of hydrogen cyanide that exist in the same 
ratios in interstellar space. “This is one of the lines 
of evidence that further connect comets with the interstellar medium,” he says. 

Comets are now putting an older theory regarding life’s origins on Earth in 
doubt. Most scientists had believed that 4 billion years ago, volcanoes spewed gases 
and water onto Earth’s barren surface. Then, lightning stirred the primordial soup, 
creating complex carbon-based molecules that eventually began to replicate. 

“The comet idea has really been kicking around for a long time,” says Cruik- 
shank. “But it also takes a long time for an idea to become accepted.” Comets 
continue to ferry materials to Earth—some 300 tons annually, says Cruikshank. 
[For more about comets hitting Earth, see Science & Technology Newsfront.] 

Michael J. Mumma, a comet expert at NASA Goddard in Beltsville, Maryland, 
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is studying the composition of Hale-Bopp. Mumma’s 
group, using NASA’s infrared telescope in Hawaii, 
has found ethane, methane, acetylene, methyl al- 
cohol, formaldehyde, and hydrogen cyanide. Ra- 
dio astronomers have found carboxylic acid; this 
is particularly interesting, because it suggests that 
comets may carry amino acids, the basic compo- 
nents of proteins. “Carboxylic acid combines read- 
ily with nitrogen compound—amines—to form 
glycines, the simplest amino acids,” says Mumma. 

But the tale of comet Hale-Bopp wouldn’t be 
complete without mentioning another tail. A third, 
to be exact, discovered by European astronomers. 
It’s common for comets to have two such append- 
ages: Hale-Bopp's white dust tail and blue ion tail 
of positively charged atoms were easy to see with 
the unaided eye. The third tail is a new type, formed 
by neutrally charged sodium atoms. It presents a 
puzzle for astronomers: While dust is released when 
the ice melts and the ion tail is caused by the effects 
of solar wind (fast atomic particles), there’s no ob- 
vious reason for the sodium tail. 


When Hale-Bopp's third tail, made up of sodium atoms, was discovered, it jetted 
out to one side; another image (shown) reveals the sodium tail in the center. 


Honorable Mentio 


Dave M. Buchla of Penn Valley, C 


captured 


Hale-Bopp seemingly lighting up the moon on March 


The exposure time was 20 minutes 


Other research has explored Hale-Bopp's gigan- 
tic nucleus. Because of the size and composition 
of the icy comet core, Hale-Bopp was already 
brighter than many comets ever appear when it 
was independently discovered by astronomer Alan 
Hale and amateur star watcher Thomas Bopp just 
beyond Jupiter on July 23, 1995. The core is esti- 
mated to be some 25 to 40 kilometers across. 

As it traveled through the solar system, Hale- 
Bopp sometimes brightened for a time and then 
dimmed, perhaps because of uneven ejection of 
ice and dust, say researchers. With each 90-minute 
rotation, the nucleus released materials—but not 
enough to discern the comet's internal structure. 
"That is the Holy Grail," says Mumma. 

No one knows exactly what the nucleus looks 
like. We've only seen one nucleus—that of Halley 
[in 1986]." As with Halley's, Mumma says, Hale- 
Bopp's nucleus may be kidney-bean-shaped, be- 
cause part of it has boiled off. Hale-Bopp, though, 
won't be back until the year 4300— give or take a 
few years—so its secret is still safe. Ф 


Hit by solar wind, Hale-Bopp's tails lead the 
way away from the sun. 


Honorable Mention: Comet with 
grain elevators was taken by Rick 
Stephan of Powell, Ohio, on April 1, 
using a 5dmm f1.4 lens. The 
exposure time was 45 seconds. 


Honorable Mention: 
Allen Hwang of Loma Linda, 
California, shot this p 


on April 7, from Jos 

National Park with a 100mm 

f2.8 lens. The exposure time 
10 minutes. 


Honorable Mention: 
John Volk of Monrovia, 
California, caught Hale- 
Bopp on March 9, along 
with the reddish North 

an nebula while in 


California's 


f3.2 lens. The exp 
time 8 minu 


Digital video 
is here, and 


it’s stunning. 
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TM WATCHING A MOVIE I've seen many 
times before—for the first time. The film 
is Blade Runner, the 1982 science fiction 
classic directed by Ridley Scott and starring 
Harrison Ford. I own both a VHS videotape 
and a laser disc copy of this movie. 

Now I’m watching the DVD edition on 
a silvery, CD-size disc. And I'm amazed. 

DVD itself has been hyped more than a Steven Spiel- 
berg movie, and like most Spielberg flicks, it delivers. This 
is unquestionably the best picture I've ever seen on a 
television screen. The detail, contrast, and color purity 
are simply astounding. And I can watch Blade Runner or 
most other DVD films in the format I choose: One side 
of the DVD disc contains the standard 4:3-ratio pan-and- 


scan version made for TV, while the other side holds the 
16:9-ratio “letterbox” version released in 


rank Vizard your neighborhood movie theater. 


DVD also has the sound to keep pace 
with the fury of a movie like Blade Runner. The format’s 
digital sound tracks produce the kind of clear, powerful 
audio we’re accustomed to hearing with our CDs. And 
some DVD players go a step further, incorporating a 
decoder for the new Dolby Digital (also called AC-3) sur- 
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round-sound system, which processes 
all of the front and rear audio chan- 
nels separately. Older Dolby Pro Logic 
circuitry mixes the back and center 
channels with the stereo track. The 
difference is palpable, especially the 
paranoia-inducing effect of something 
approaching you from the rear. (DVD 
players can also play music CDs.) 

By any measure, DVD exceeds all 
that has come before. If you’re a film 
buff, you’ve got to get DVD. Now. 
It’s that simple. 

It may not be so simple for the 
average movie fan, however. Record- 
breaking box office takes for block- 
busters like Jurassic Park: The Lost 
World are more like one-night stands 
than love affairs. There’s a big differ- 
ence between the price of a movie 


ticket and a DVD player costing $500 
or more (though prices are expected 
to drop to VCR levels over the next few 
years). And it remains to be seen how 
many films, beyond children’s titles 
that are viewed many times, people 
will want to own at about $20 a pop, 
the cost of most DVDs. 

You'll get your chance to experience 
DVD soon, if you haven’t already. DVD 
is hitting stores nationwide this fall 
after a limited seven-city rollout that 
began earlier this year. DVD (which 
stands for Digital Video Disc or Digi- 
tal Versatile Disc—no one has quite 
made up their minds) may not be a 
sure thing, but it faces no serious com- 
petition as the next generation of 
video. Everyone, including the major 
movie studios and even computer com- 


panies, is backing the same standard. 
There is no Beta versus VHS war this 
time around. 

But while DVD satisfies corporate 
needs for a new profit stream, the real 
question for the rest of us is this: Has 
the time come to replace my VCR? 
As with the changeover from vinyl to 
CDs, there are compelling reasons to 
go digital—with picture quality at the 
top of the list. Lines of horizontal res- 
olution are one accepted benchmark 
of quality. By this measure, DVD offers 
500 lines while a VHS tape offers a 
mere 240 (laser disc has 420). Basically, 
DVD offers twice the visual experience 
of videotape. 

Then again, when was the last 
time you heard people complaining 
about lines of horizontal resolution? 


Buyer’s Guide to DVD Players 


AS WITH MOST FIRST-GENERATION products, the DVD players 
available this autumn won't have many bells or whistles. But 
some things are worth looking for. In addition to regular 
or composite—and S-Video output, some players have com- 
ponent video, a higher-quality connection available on some 
TVs and projectors. And Samsung's model has RGB connectors 


Company 
Name 
JVC 
MITSUBISHI 
Onkyo 
PANASONIC 
PANASONIC 
PHILIPS 
PIONEER 
PIONEER 
PIONEER 
PROSCAN 
RCA 

RCA 
‘SAMSUNG. 
Sony 
TOSHIBA 
TOSHIBA 
YAMAHA 


Model 


XV 1000 
00-1000 
DVD-7 
DVD-A100 
DVD-A300 
DVD400AT 
DV-500 
DVL-700 
Elite DVL-90 
PS8600P 
RC5200P 
RC5500P 
DVD 905 
DVP-S7000 
$02006 
503006 
DVD-1000 


Price 


$899.95 
$699.00 


$599.95 
$749.95 
$549.00 
$599.00 
$999.00 


$749.00 
$499.00 
$699.00 
$749.95 


$599.00 
$699.00 
$999.00 


— 


$1,000.00 


$1,750.00 


$1,000.00 


Video 

Output 

Composite, S-Video 

Composite, S-Video 
Component, composite, S-Video 
Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

Composite, S-Video 

RGB, composite, S-Video 
Component, composite, S-Video 
Composite, S-Video 
Component, composite, S-Video 
Composite, S-Video 


TOSHIBA SD3006 


70 


PIONEER ELITE DVL-90 


so you can watch DVD on a high-quality computer monitor. 
The Panasonic DVD-A300, RCA RC5500P, and ProScan PS8600P 
have shuttle control to finely manage the video frame rate. 
And Pioneer's DVL-700 and Elite DVL-90 play laser discs. 
Beyond these extras, here's a feature lineup of the 17 players 
available this fall.—Suzanne Kantra Kirschner 


Slow Motion- 

Fast Forward Rates 

Rates not available 

1/30X, 1/16X, 1/2X-2X, 8X, 18X 
1/16X, 1/8X, 1/2X-2X, 10X 
1/4X-14X, 40X 

Rates not available 

1/16X, 1/8X, 1/2X-2X, 8X 
1/30X, 1/8X, 1/4X, 1/2X-3X 
1/30X, 1/8X, 1/4X, 1/2X-3X 
1/30X, 1/8X, 1/4X, 1/2X-3X 
1/4X-15X, 40X 

1/4X-15X, 40X 

1/4X-15X, 40X 

1/8X, 1/4X, 1/2X-10X 
1/10X, 1/5X-2X, 10X, 30X 
1/8X, 1/4X, 1/2X-2X, 10X 
1/8X, 1/4X, 1/2X-2X, 10X 
15X 


Dolby 
Digital 


<zzz<<zxzzzz<zzz 


SONY DVP-S7000 


PHILIPS DVD400AT 
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The bountiful storage capacity of DVD means supplementary information and features сап be included. Неге is a 


DVD allows you to access a particular 
segment of a movie instantly. 


The 12-inch laser disc, which offers a 
very good picture, never made it into 
living rooms in large numbers, even 
though the medium has been around 
for more than a decade. If people cared 
about picture quality, would they still 
be watching “I Love Lucy” reruns? And 
while digital satellite TV offers a high- 
quality picture as well (480 lines), 
greater channel selection and frustra- 
tion with local cable companies may 
be the real deciding factors behind 
most dish purchases. 

Once you undo the ribbons and 
take a closer look at DVD, you may 
discover a few things that will give you 
pause, too. Unlike the VCR you prob- 
ably already own, DVD players can- 
not record. While studies purport to 
show that the majority of VCR own- 
ers use their machines solely for play- 
back, my guess is that many people 
will be unwilling to give up the option. 
It’s nice to know it’s there if you need 
it. (Isn't that why we buy cars capable 
of going 150 mph when the speed limit 
is 65?) So if you still want to record your 
favorite TV shows, you're left with 
the unsettling, and expensive, prospect 
of owning two movie-playing machines. 

DVD players will gain the ability 
to record in a few years, once some 
technical issues are worked out, ac- 
cording to manufacturers. Don't hold 
your breath. Most of the Hollywood 
studios are scared silly of people using 
digital technology to make perfect 
copies of their movies in violation of 
copyright protection. (They're not 
alone—the music companies have 
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In addition to English, most U.S. titles 
allow playback in French and/or Spanish. 


kept record buttons off CD players.) 
In fact, major studios like Disney, Para- 
mount, and 20th Century Fox still 
haven't committed themselves to re- 
leasing titles on DVD. Video piracy is 
such a big potential problem that DVD 
titles are embedded with regional codes 
so a disc sold in the United States 
won't be compatible with DVD play- 
ers sold in China, for example, and vice 
versa. Nothing's foolproof: Already, 
some Internet resellers are offering 
DVD players that are capable of by- 
passing the regional coding. 

Even some of DVD's conveniences 
seem more curious than useful. For 
example, DVD movies 
are divided into chap- 
ters that you can ac- 
cess directly, like tracks 
on a music CD—a nice 
feature if your viewing is 
interrupted. You can also 
play back these chapters 
in any order you choose, 
although why you would 
want to do so isn't clear. 

DVDs are also being 
packed with movie 
soundtracks in as many 
as eight languages. Well, 
maybe in Europe. In the 
United States, your choice of addi- 
tional languages is generally limited 
to French and Spanish, because they 
are the only language tracks the stu- 
dios are adding to discs here. Frankly, 
unless you're learning a second lan- 
guage, the novelty of hearing Arnold 
Schwarzenegger speaking French 


sampli 


Additional textual information about the 
cast and director is included. 


wears off quickly. The same is true 
of subtitles. DVDs are capable of 
offering onscreen text for English 
and 31 other languages. Again, ex- 
pect French and Spanish (although 
Jumanji, starring Robin Williams, 
contains Korean subtitles in lieu of 
French—draw your own conclusions). 
It’s a key feature for the hearing-im- 
paired, but it’s hard to imagine anyone 
else wanting it. 

And then there is the feature no 
DVD title yet includes. In theory, you 
can press a button on your remote 


control to view a scene from as many 
as eight different camera angles. So 


DVD's Finer Picture 


DVD resolution, measured as pixels (picture ele- 
ments), is 720 (left) versus 320 for VHS videotape. 


far, no DVD disc includes any such 
footage, although there are rumors 
that Playboy is working on a title that 
will take advantage of this capability. 
But given the tight control of film 
editing exercised by directors, don’t 
expect to be wielding much authority 
on how you watch your movies. 
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DVD Comes to PCs 


COMPACT DISCS became an integral part of computing with 
CD-ROM. Now, DVD stands ready to update those discs with 
DVD-ROM. How quickly you'll want or need to upgrade your 
PC remains to be seen, however. 

DVD-ROM has one big advantage over CD-ROM: More 
storage space. Each DVD-ROM disc can hold 4.7 gigabytes of 
data, or roughly seven times the 650MB that CD-ROM discs 


hold. Future DVD-ROM drives and discs may hold even more. 


But for now, even 4.7GB gives software developers plenty 
of breathing room. Only a few DVD-ROM titles are now avail- 
able, but many current and future games and reference titles 
(such as phone directories, encyclopedias, and maps), some 
of which now come on two or three CD-ROM discs, are consid- 
ered prime candidates for DVD-ROM. 

Most software publishers say they'll wait for a goodly 
number of drives to be sold before they begin writing to DVD- 
ROM. That may not take long. Because DVD-ROM drives can 
play CD-ROM titles, there is little risk in buying or selling 
DVD drives, and they are expected to become standard 


equipment or options on most PCs by fall. Several compa- 
nies, including Creative Labs and Panasonic, are selling DVD- 
ROM upgrade kits, which typically include a drive and an 
MPEG-2 video decoder for $500 to $700. The MPEG card en- 
sures that you also can play DVD movies on your PC. That 
option makes more sense on PCs with big screens, of course. 
Gateway 2000 has introduced new versions of its Destination 
PC-TV with DVD-ROM drives, for example. A company called 
Hi-Val Inc., of Santa Ana, California, sells an interesting al- 
ternative: Its $849 upgrade kit can wirelessly send movie 
pictures from your DVD-ROM drive to a TV in another room. 

DVD-ROM does share a key limitation with DVD movie 
players—and for that matter, existing CD-ROM drives. You 
cannot record onto DVD-ROM, at least not yet. A recordable 
format called DVD-RAM is in the works. It will hold only 
2.6GB of data, but it will be erasable and rewritable, unlike 
some current CD writing schemes, which should make it a 
convenient way to back up and transport data files. Some 
companies say they'll have DVD-RAM drives ready early next 
year, but given DVD's history of delays, that may be more 
than a little optimistic.—Chris O'Malley 


By and large, though, many of 
these shortcomings can be over- 
looked, because DVD offers some 
great perks in addition to the terrific 
picture. Accessing still-picture and 


short text biographies and film histo- 


ries of the major stars and director is 
one small but useful capability. This 
feature would be even more pleasing 


to diehard film buffs if it included in- 


Single layer 
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formation on the supporting actors 
as well, or if it took a cue from laser 
discs that include interviews with 
the director. DVD discs can hold 133 
minutes or 4.7 gigabytes of video per 
side, so space for such extras can 

be slim if the movie is long or already 
packs a number of trailers. In the 
next year or two, double-layered 
DVDs capable of holding 241 min- 
utes or 8.5GB of 
video should make 
room for this addi- 
tional information. 
Further down the 
road, engineers 
envision discs that 
can hold 9.4- and 
17GB of data. 
These higher-ca- 
pacity discs are 
more likely to 

be used in com- 
puters, however. 
Some players also 
include a picture- 
quality feature with 
lots of potential: 
“component video” 
outputs on the 
back of the player. 
DVDs are pro- 


ting and 


duced as component video, which 
means the luminance or brightness 
and the red, blue, and green color 
signals are handled separately. 

While few TVs now have the cor- 
responding inputs to take advantage 
of this, more models with this feature 
are expected next year. Component 
video offers even purer color and 
fewer artifacts that degrade the pic- 
ture, such as tiling or pixelization, 
which may only show up to the naked 
eye in super-slow motion. Playback 
rates on DVD discs can be reduced 
to as slow as one-thirtieth of normal 
speed. Conversely, playback can also 
be speeded up considerably (some 
players can handle 40X), although 
from a practical standpoint, anything 
faster than 8X normal speed is diffi- 
cult to watch, and players tend to 
leap over large portions of the mater- 
ial when scanning at faster rates. 

DVD's positives certainly outweigh 
its negatives—unless you record 
frequently. There's always a chance 
DVD could end up on the digital 
scrap pile with such formats as digi- 
tal audio tape and MiniDisc. But 
for the sheer experience of watch- 
ing and listening to a movie at home, 
DVD is the best there is. Ф 
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the only wristwear organizers 


ASIODATA BANK. 


now brings you the technologically unique 


TOUCH SCREEN 


Our Telememo, equivalent to 
200 pages of information, 

stores names, phone numbers, 
appointments, special notes... 
in the mode of your preference: 
Business, Personal or Private. 5 ө @ 
Edit mode lets you add or 
change entries. 


TOUCH SCREEN 


With just a light touch 

of your fingertip on any 

of the 8 icons, you can activate 

one of the many essential 

wrist organizer functions. 

The luminescent, backlit screen 

* „ also allows you to see everything 


ы” c) in total darkness. 


Business Mode lets you 
link your contacts to their 
company name. 

An Executive Mode 
starts an index search 


operation. ° 
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Forgetful? 
5 multi-function alarms 
serve as reminders, 


plus a 1/100 second e 

stopwatch and a 24 hour . Always remembers 
countdown alarm appointments and important dates, 
for hourly signals. the auto-calendar is pre-programmed 


until 2039. 


are you a player? 
Here's a new generation of wristwear made just for you with multiple options to track your plays. 


organize. calculate. schedule. remind. the player collection 


Chances are their teeth will 


need more work than your Lumina. 


L umina Being a parent isn't easy or cheap. So it's got to be a relief to drive а car that 
could need a lot less attention than your children's teeth. A car that can actually go 
100,000 miles before its first scheduled tune-up: Chevrolet" Lumina? Its suspension is lubed for life. 
It even comes with a handy oil-wear sensor. Did we mention it's affordable, too? 


That's something to smile about on your way to the dentist. And one less thing to worry about. 


Genuine Chevrolet : 
The Cars More Americans Trust. 


Call 1-800-950-2438 or visit www.chevrolet.com "Maintenance needs vary with use and driving conditions ©1996 GM Corp. Buckle up, America! 8 


Wes Jaekson’s prairies could keep 
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be replanted year after year. Jackson 
says natural systems agriculture could 
not only prevent such problems as 
topsoil erosion, but could also restore 
some of the ecological functions of 
the vanished grasslands that once car- 
peted the midwestern United States. 
And that, says Jackson, means you 
can have your prairie and eat it too. 
While most agronomists acknowl- 
edge that agriculture has problems, 
Jackson says that agriculture is the 
problem. Modern farming typically 
requires chemicals such as fertilizers 
and herbicides, which can seep into 
aquifers that supply drinking water. 
Farmers today rely on machines that 
run on fossil fuels, which are steadily 
being depleted. Farming siphons 
irrigation water from rivers and wells 
faster than it is replaced. And perhaps 
most serious of all, cultivated U.S. 
croplands are losing topsoil faster than 
it is being created: The net loss in 
1992, the latest year for which figures 


are available, was more than five tons 


The Prairie’s Four 
Food Groups 


WHAT GROWS in a prairie? Ecologist 
Jon Piper of The Land Institute, with 
help from a group of student interns, 
has clipped and sorted plants from 
representative areas of a never-plowed 
tallgrass prairie. He found that the 
seed-bearing plants fall into 
four basic groups: warm-sea- 
son grasses, cool-season 
grasses, legumes, and sun- 
flowers. These are the four 
“guilds” that natural systems 
agriculture hopes to mimic. 
In the spring of 1996, 
Piper's group planted experi- 
mental plots with perennial 
candidates 
from each of 
the four guilds. 
One goal of the 
five-year study 
is to determine 
the seed yields 


of topsoil per acre, on average. 

All this adds up to an unsustainable 
method for producing food, says Jack- 
son, “The extractive economy is depen- 
dent upon depleting and exploiting the 
renewable economy,” he says. “We don’t 
simply take the egg; we kill the goose.” 

The solution is nothing less than 
the marriage of agriculture and ecol- 
ogy, says Jackson, who has the wit of 
Will Rogers and the conviction of 
Billy Graham. He hopes that by study- 
ing the cycles of the native midwest- 
ern prairie, which has largely been 
replaced by farms, scientists can learn 
how to create a domestic, grain-pro- 
ducing prairie that mimics the nat- 
ural one. But if this type of farming 
is to be successful, Jackson and his 
colleagues must first develop peren- 
nial plants that have high yields, grow 
well together, and taste good. 

Research on perennial grains has 
been under way since 1978 at The 
Land Institute of Salina, Kansas, a 
nonprofit organization that Jackson 


of these plants \ | 
when they are 
grown in combina- 
tion. Piper is also 
documenting 
changes in soil 
quality from year 
to year, and hopes 
to study the types 
and amounts of 


weeds that 
appear. 
The warm- 
season grass 
selected by 
Piper is east- 
ern gama- 
grass (1), a 
wild peren- 
nial relative 
of corn. батадгаѕѕ grain is about 30 
percent protein, which is three times 
the protein content of corn. The most 
common form of gamagrass has few 
female flowers, which bear the seeds. 
So Piper is instead growing a naturally 


founded two years earlier to promote 
the concept of sustainable agricul- 
ture. In the latest studies, ecologists 
at the foundation are experimenting 
with four species of high-yield 
perennials that represent the 
four types of seed-bearing plants 
found in a wild prairie. 

Why mimic a prairie? Because it is 
a self-sustaining system that not only 
maintains its own health but even 
builds soil over time. Its tall grasses 
have extensive root systems, which hold 
soil in place and retain water. As the 
roots decay, microorganisms convert 
them to nutrient-rich organic matter. 

According to Cynthia Cambardella, 
a scientist at the Agricultural Research 
Service's National Soil Tilth Labora- 
tory in Ames, Iowa, the microorgan- 
isms found in prairie soil secrete a 
mucus-like “biological glue" that binds 
clumps of the soil together. Tilling 
breaks up these clumps and releases 
their stores of nutrients, which can 
then leach away before the farmer even 


occurring mutant form of gamagrass 
in which most of the male flowers 
have been converted to female ones, 
making higher yields possible. i 
The other species planted in 
the plots are Maximilian sunflower 
(2), which could provide a peren- 
nial oilseed crop; mammoth wildrye 
(3), a cool-season grass distantly 
related to rye, wheat, and barley; 


and Illinois bundleflower (4), a wild | 
prairie legume with seed yields com- 
parable to some annual grains. Bundle- 
flower seeds contain even more 

protein than gamagrass grain.—D.S. 
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take the 


egg; we kill 
the goose.” 


Plant geneticist Wes Jackson says farming should mimic nature, not try to overpower It. 


plants his seeds. In contrast, natural 
systems agriculture could help keep 
nutrients, water, and soil where they 
are needed. 

Natural systems agriculture is not 
the only work being done by The Land 
Institute. Under Jackson’s leadership, 
the institute also operates a project, 
called the Sunshine Farm, that uses 
draft horses to grow an oilseed crop, 
and photovoltaic cells to power every- 
thing from chick brooders to electric 
fence chargers. The Land Institute 
has also established a rural community 
studies program, housed in renovated 
buildings in the Kansas town of Mat- 
field Green, population 50. In 1992, 
Jackson’s work at the institute earned 
him a “genius grant” from the 
MacArthur Fellow Awards program. 

With the support of agricultural 
scientists at Kansas State University 
in Manhattan, Jackson has lobbied the 
U.S. Department of Agriculture and 
private foundations to fund a center 
for long-term research on natural sys- 
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tems agriculture. The Land Insti- 
tute alone cannot conduct all of 
the necessary research, he says. 
“That would be like the Wright 
Brothers trying to build a jumbo 
jet in their Dayton bicycle shop.” 
Jackson has even picked out a 
site for the research center—the 
Konza Prairie, an 8,000-acre tall- 
grass prairie in the Flint Hills of 
Kansas that has never fallen to 
the plow. Such a center is needed, 
Jackson says, because of the chal- 
lenges that lie ahead: breeding or 
genetically engineering perennial 
plants with yields matching those 
of annuals, developing methods for 
managing the weeds and pests that 
may attack these perennials, and 
verifying that the plants can “fix” 
enough nitrogen in the soil so that 
fertilizers will not be required. Jack- 
son estimates this work could take 
25 years, at a cost of more than $100 
million. If that sounds expensive, 
consider the cost of topsoil erosion, 


which ecologist David Pimentel of 
Cornell University has estimated at 
$44 billion a year for the United 
States alone. 

USDA Acting Under Secretary for 
Research, Education, and Economics 
Catherine E. Woteki calls perennial 
crops “an intriguing concept,” but 
one that is “in need of significant 
research and development.” Jacks- 
on was hired to produce a report on 
natural systems agriculture for the 
USDA last year, but he isn’t optimis- 
tic that the agency will fund research 
on his approach to farming. Officials 
there, he says, still perceive nature 
as the enemy of agriculture. 

"I've thought about having a 
USDA doll for Christmas," Jackson 
wisecracks. “You wind it up, and it 
loses interest.” 

Still, he remains hopeful that agri- 
cultural experts will someday see the 
value in “consulting the genius of the 
place"—a piece of advice from the 18th- 
century English poet Alexander Pope 
that Jackson frequently quotes— 


Crosses such as this, between sorghum and wild 
Johnsongrass, could lead to high-yielding perennials. 


rather than relying on yet more tech- 
nological solutions. “By being 
ignorant of nature,” Jackson wrote 

in his 1994 book Becoming Native 

to This Place, “we are ignorant of our 
limits as well as our possibilities.” 9 
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Battlefield 


Seeking an of the 


electronic edge, 
ot OMe 
wired for battle. 


we're in the middle of a simulated fight. Opposing us 
is a battle-savvy brigade from the 11th Armored Cay- 
alry Regiment, which usually wins such encounters. 

Our Humvee is part of an experimental force of equal 
strength from the 4th Infantry Division. We're supposed 
to have an edge, because all our vehicles are linked 
together in a computer network. The purpose of the 
simulated combat here is twofold. One is to train com- 
manders in issuing orders across the network, from a 
stationary command center or from moving command 
posts: a Humvee, a disguised tank, or a helicopter, for 
example. The second is to reduce the risk of friendly 
fire—if soldiers see where their comrades are on a 
computer display, they're less likely to shoot them 

“IT LOOKS LIKE there's an M1 tank about 750 meters accidentally. 
to the left on the other side of this smoke screen," yells "The battle ends in a draw, but a winner might have 
Maj. Dexter Henson from the front seat of the speeding emerged had more of our officers played Nintendo 
Humvee. Henson's eyes games in their youth. “This stuff works a lot better 
By Scott R. Gourley flick back and forth be- than I ever expected it to,” says Gen. William Hartzog, 
tween the obscured bat- who is in charge of the Army's Training and Doctrine 
tlefield and a computer screen in front of him. The Command. “What I'm seeing is some of the older com. 
display is full of moving icons on a map. We're inside 
the U.S. Army's 1,000-acre National Center, 
-known as “the box,” at Fort Irwin, and 


1 


{Intelligence from satellites, unmanned drones, scouts, and other sources а bank of computer screens. Friendly forces are identified with blue 
is funneled to a central pe post behind the lines. All this data is icons. The Armiphopes to have its first digital division ready by 2000. 
converted into representatjonal Icons and is continuously monitored on All ground troops are scheduled to be digital-ready by 2010 


PHONY TANK 


The turret on this tank is merely a prop, as is the 
gun sight. The Abrams M1 tank is actually a mobile 
forward command post crammed with electronics. 
The tank's main job is to track an enemy's position 
and strength, but it also monitors friendly forces as 
well, The idea is to apprise the commander of bat- 
tlefield changes Immediately. 


NAVIGATION 
Link 


A soldier notes his loca- 
tion using a Global Posi- 
tioning System (GPS) 
receiver. Each vehicle 

is also outfitted with a 
GPS receiver and trans- 
mitten, allowing satel- 
lites to track vehicles 
across the 1,000-acre 
training facility. 


UNMANNED Scours 


Perhaps the most successful gear 
used in this training exercise are 
the Hunter unmanned aerial vehi- 
cles (UAVs). These drone aircraft 
carry television cameras and night- 
penetrating thermal-imaging cam- 
eras, and easily catch enemy forces 
trying to move under the cover of 
darkness. Simulated artillery soon 
wipe them out almost completely. 
Survivors quickly develop the habit 
of looking skyward. The Hunters 
are being phased out as a new 
generation of UAVs is developed. 
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RALLY ROUND THE ANTENNAS 


Is the Army emphasizing high tech- 
nology? The array of antennas in 
evidence at brigade headquarters 
answers the question loudly and 
clearly. By deriving tactics from 
the successful use of technology 
in simulated battles, the Army 
hopes to gain the upper hand 
quickly in any conflict. These 
trategles are developed dunn. a2 


pxtensfvd atteraction reviews. 


EA Pici 


A specially modified M3 
Bradley Cavalry Fighting 
Vehicle is equipped with 
a laser designator and 
range finder that work 
in conjunction with the 
Bradley's missile 
launcher. "This really 
provides me with addi- 
tional capabilities to 
defend myself against 
the food chain,” explains 
a sergeant assigned to 
the vehicle, which also 
has a BCIS identifier. 


ORDERS FROM ABOVE 


In the air Is a prototype of what the Army 
calls its Airborne Command and Control 
System. The helicopter is a Blackhawk 
modified to carry the computer and 
communications equipment required to 
keep an airborne commander connected 
to vehicles on the ground. The Black- 
hawk's initial communications to ground 
troops may be through the prototype 


IDENTIFYING FRIENDLIES 


Developed in response to the 
many casualties sustained from 
friendly fire during Operation 
Desert Storm, the battlefield 
combat identification system 
(BCIS) is a small rectangular 
radar antenna mounted above the 
cannon on this tank. BCIS uses 
sophisticated interrogation / an- 
swer signals to identify friendly 
targets, even in bad weather. 


INFOGRAPHIC BY SAMUEL VELAS 


OCEAN STUDIES THAT once took years to complete will 
now take mere days, thanks to a new research vessel named 
Atlantis. The 274-foot ship is the first to support both 
manned submersibles, such as the renowned Alvin, and 
unmanned remotely operated vehicles. 

“The ship brings a lot of technology together that used 
to be separate,” says Jim Luyten, director of research at the 
Massachusetts-based Woods Hole Oceanographic Institu- 
tion, which operates Atlantis. Instead of surveying a site 
with one research tool and returning months later with 
another, scientists on Atlantis can conduct many kinds 
of research during a single visit. 

For example, “you could tow cameras, then use a re- 
motely operated vehicle for the initial survey, and manned 
vehicles to take bigger samples,” says Patrick Hickey, the 
Alvin expedition leader. All these tools will be onboard 
for the next expedition, a 30- to 40-day voyage this sum- 
mer to study the odd creatures living around hydrother- 
mal vents along the seafloor’s Mid-Atlantic Ridge. The 
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Electronics/ 
computer lab 


ability to accomplish more on one trip will also save 
money: Ships like the $551 million Atlantis have daily 
operating costs between $25,000 and $35,000. 

Atlantis is the newest of three sister ships built for aca- 
demic institutions under Navy auspices; the Scripps Insti- | 
tute of Oceanography and the University of Washington 
operate the other two. (The Navy, which owns the ships 
and could call them into service during a defense emer- 
gency, benefits from seafloor mapping and other research 
performed by the vessels.) 

Atlantis can travel for 60 days—approximately halfway 
around the world—without stopping for fuel. Its prede- 
cessor could run for only 45 days. Because Atlantis can 
cruise for greater distances, it will bring tools like Alvin 
to new marine vistas, such as the Indian Ocean and 
areas north of the Arctic Circle. 

While they’re visiting such places, marine researchers 
can take advantage of the latest gadgets aboard the ship. 
For instance, with dynamic positioning, a system that 
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bverywhere they want to go. 


THE LATEST IN a series of 
Woods Hole ships bearing * 
the name Atlantis, the new 
vessel offers four times the 
lab space of its predecessor. 


ABE (Autonomous 
Benthic Explorer) 


ATLANTIS 


WOODS HOLE 


links the ship’s GPS-based navigation 
and its steering, the pilot uses a joystick 
and an onscreen map to maintain a precise 
location over the ocean floor during studies. 
Onboard sonar can map a 3-kilometer- 
wide swath of the bottom as the ship 
cruises along: Sound pulses bounced 
off the seafloor are received by an array i 


ATLANTIS SUPPORTS robotic 
vehicles such as ABE, the 
Autonomous Benthic Ex- 
plorer; the remotely oper- 
ated vehicle Jason; and the 
manned submersible Alvin. 


Jason remotely 


of some 80 transducers on the hull. An operated vehicle 


acoustic Doppler radar measures the hori- 
zontal and vertical speed of ocean currents. 
After receiving data from the ship's instruments, 
scientists in the floating lab can begin to evalu- 
ate the information using onboard computers 
linked by six miles of cable. 

Now that the ship has been delivered to Woods 
Hole, researchers are anxious to set sail. After 
all, says Hickey, "We have the newest and best 
equipment around.” Ф 
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In addition to sleeker lines, Chevrolet's 
redesigned Venture now has a shorter, 
lower nose that greatly improves the 
view of the road ahead, 


E 


JUDGED SOLELY on image, the minivan 

comes up short against the upstart, more rugged 
sport-utility vehicle. But for a road trip, a softball 
game, the carpool, or any of a long list of domes- 
tic chores, minivans remain the ultimate people 


mover and cargo carrier. And there’s nothing 


ho-hum about the soccer mom’s best friend, either. Performing 
a multitude of tasks—and carrying out each at least reasonably 
well—is nothing to scoff at. 

Accomplishing these feats of versatility has been a continu- 
ing challenge for manufacturers, which are faced with design- 
ing suspensions stiff enough to handle widely varying loads 

without sacrificing ride comfort, building in 
n McCosh enough structure to withstand a crash with- 
out stealing precious interior space, and jug- 

gling the need for acceleration and fuel economy: 

For buyers, flexibility and ease of use reign supreme. Com- 
fortable seats with multiple configurations, easy entry and exit, 
spacious cargo compartments and passenger room—these are 
the primary yardsticks by which minivans are measured. 

Chrysler set the standard in 1983 with its steel-bodied, short- 
nosed front-wheel-drive Dodge Caravan and Plymouth Voyager, 
and this platform still dominates the market. Variations come 


к 


The interior of the Ply- 
mouth Voyager favors 
legroom over cargo 
space in this short- 
wheelbase version. The 
longer-wheelbase model 
has more luggage capac- 
ity. Rollers on the seats 
(below right) make it 
simple to remove either 
the rear or middle seats 
for more cargo room, as 
well as to push the seats 
after they are outside 
the vehicle. 


and go. Until this year, for example, 
Ford split its efforts among the rear- 


drive Aerostar and two front-wheel- 
drive minivans—the short-wheelbase 
Mercury Villager and the larger Ford 
Windstar. The demise of the Aerostar 
at the end of the '97 model year leaves 
Ford with the two front-drivers. 

GM is the most recent domestic 
manufacturer to emulate Chrysler, 
shifting from the composite-bodied, 
front-drive series that it sold through 
its Olds, Pontiac, and Chevrolet divi- 
sions from 1990 to 1996. After care- 
fully studying the competition, the 
automaker's engineers have outfitted 
the Chevrolet Venture, Pontiac Trans 
Sport, and Oldsmobile Silhouette 
vans with an all-new steel body. 

GM now offers its new vans in two 
wheelbase sizes: 112- and 120-inch. 
For our comparison test, we selected 
the short-wheelbase Venture and 


long-wheelbase Trans Sport (with the 
sporty Montana package) to sample 
the difference. To spice up the blend, 
we brought in the 1998 Windstar (in- 
troduced last spring), which features 
a new, wider driver's-side door. Chrys- 
ler was represented by its most effi- 
cient package: the short-wheelbase 
Voyager with an upgraded 150-horse- 
power four-cylinder engine. (The lat- 
ter is obviously at a power disadvan- 
tage in comparison with the V6 en- 
gines in the GM and Ford minivans, 
but other powerplants are available.) 
Rebuilt from the ground up, the 
new GM minivans have taken a cue 
from their counterparts at Ford and 
Chrysler in abandoning what was 
GM’s most distinctive feature the 
steel space frame and all-composite 
body. The combination had a lack- 
luster stiffness-to-weight ratio; the all- 
steel structure is quieter and stiffer, 
vastly improving ride and handling. 
GM engineers next addressed the 
biggest single flaw in earlier GM mini- 
vans: poor forward visibility. The long 
hoodlines on previous models earned 
them the uncomplimentary nickname 
“dustbusters.” The longish fronts also 
made parallel parking a bit dicey. 
Later versions boasted a shorter 
nose, but sensing the van’s front 
edges while parking was still tricky. 


This latest package is a big improve- 
ment—not only has the forward slope 
been lowered, the windshield wipers 
are hidden from view. Retained is the 
most ingenious feature: lightweight, 
individually removable rear seats. A 
new optional driver’s-side sliding 
door follows up on Chrysler’s suc- 
cessful introduction of this feature; 
GM has a distinctive, electrically op- 
erated passenger’s-side slider as well. 

The Venture has the shortest 
wheelbase in the group. More signif- 
icant than the shorter wheelbase and 
overall length, however, is the 72-inch 
width. That cuts significantly into 
cargo and passenger space, especially 
shoulder room. Even the longwheel- 
base version of the Venture, the Trans 


In GM's new minivans, 
lightweight modular seat- 
ing folds into several 
combinations, with the 
seatbacks doubling as 
small tables or folding 
down for a flat, shelf-like 
storage area, creating 


the most flexible interior 
arrangement (above 

left) in the test group. 
As shown here in the 
Chevrolet Venture, cargo 
netting and bins abound 
for storing odds and ends. 


You can open the op- 
tional electric door (left) 
on GM's minivans from 
afar by pressing a button 
on the keyfob. The door 
also can also be acti 
vated from the driver's 
seat or by a button near 


the door itself. The long- 
wheelbase Pontiac Trans 
Sport (right) has more 
cargo room than the 
short-wheelbase model, 
at some expense in 


maneuverability. 


Sport, has less passenger room than 
the short-wheelbase Voyager. The 
extra space created by the rectangu- 
lar upper body of the Venture and 
Trans Sport compensates somewhat. 

The modular seats are easy to add 
or remove. They can be configured 
into five seating groups, including an 
eight-passenger setup (on the Trans 
Sport), and the seatbacks fold into a 
table-like affair. Though comfort- 
able, the seats—particularly in the 
rear—offer less lower back support 
than do Ford’s and Chrysler’s. And 
although GM advertises its theater 
seating, the forward view from the 
rear seats remains slightly restricted. 

Upon first impression, the electric 
door is clever as well as fun. You'll be 
tempted to smugly impress friends 
by opening the door with the keyfob 
hidden in your pocket. And you can 
avoid getting trampled by the softball 
team after you open the door. But 
when the novelty wears off, what's 
left is a process that's ponderously 
slow compared with manual operation. 

The 3.4-liter V6 that powers both 
the Venture and Trans Sport is 
smooth, accelerates moderately well 
in comparison with the other test 
vehicles, and matches the smaller 
Voyager four-cylinder's fuel econ- 
omy on the highway. 


Ford's Windstar now has 
an expanded driver's- 
ide door for a bit of 
additional access to 
the rear seats. Interior 
features include an 
overhead console that 
comes with a fold-down, 


panoramic rear-view 
mirror mounted in the 

ceiling (above), which 

allows you to see what 
the kids are doing in 


the back. That is, if you 
really want to know. 


The GM duo's handling is down- 
right sprightly compared with that 
of previous GM minivans. Feedback 
from the steering wheel is noticeably 
lacking, however, detracting a bit 
from the pleasure of highway driving. 

Against the new GM lineup, Ford's 
Windstar stands out as something of 
a one-man team. Offered as a single 
model with a 120.7-inch-wheelbase 
(the short-wheelbase variation is rep- 
resented by the Mercury Villager), the 
Windstar offers two V6 engine op- 
tions: a 3.0-liter 150-hp powerplant 
and a 3.8-liter 200-hp version. 

The Windstar is narrower than the 
Voyager and wider than the GM en- 
tries, but its rounded roofline costs 
interior space up high. The interior 
layout is simple and efficient, with 
comfortable seats and good visibility 
front and rear. The addition of a 


ceiling-mounted mirror is handy. 

The track-mounted third-row seat 
allows you to expand the rear cargo 
area quickly. The new oversize driver's 
door, however, is only a stopgap sub- 
stitute for a left-side slider, The door 
doesn’t add much rear-seat access, and 
when it’s opened to its first stopping 
point, there is less room to climb in 
or out than with a shorter door. This 
can be a problem in tight parking 
spaces. The new left-side sliding 
doors on the GM and Chrysler vans 
are superior, particularly if you often 
use them to stow packages or other 
cargo in the second row of seats. 

The highway feel is solid and the 
steering is precise, marred only by the 
steering wheel’s habit of abruptly 
snapping back to center as you come 
out of a slow-speed turn. Our 200-hp 
test vehicle was the quickest of any 
in this group. 

The Windstar’s ride is outstand- 
ing—cushiest of the lot, but at the 
expense of considerable body roll. 
This smoothness shows in the inte- 
rior as well, such as in the slick oper- 
ation of the electrical switches. 

The test Voyager, starting with 
the disadvantage of packing the least 
power in the group—albeit at the 


lowest price—ended up showing 


class in the stretch. 
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CHEVROLET VENTURE 


30-50 mph (sec.) 
50-70 mph (sec. 


Tile (dBA) 45 AT 49 


43 
60 mph (dBA) 65 65 67 65 
n 


0-60 mph (dBA) 7 75 79 


City/highway (трд) 


Engine (ШЕШТИ 3liter V6 
Valves/eyinder 2 2 

Power (hp @ rpm) 180 @ 5,200 200 @ 5,000 
Torque (t-ibs. @ rpm) 205 @ 4,000 225 @ 3,000 
Transmission speed automatic “speed automatic 


Front suspension 
Rear suspension 


Strut-type, coll springs ___Strut-type, coil springs 
Trailing twist beam, Trailing twist beam, 
coil springs coil springs 

Brakes, f/r Vented disc/drum Vented disc/drum 


4-channel. channel 


Wheelbase (in) — 


Length (п) 

Width ia.) 

Height (in.) 67.4 68.0 68.5 681 

Curb weight (lbs. ) 3,780 3,920 3,680 4,020 

F/r distribution (%) 60/40 61/39 58/42 5 

Headroom (f/m/r in.) 39.9/39.3/38.8 39.3/38.9/38.1 39.8/40.1/38.1 

Legroom (f/m/r in.) 39.9/36.9/34.0 41,8/39.2/35.3 41.2/36.6/35.8 0/36.7 

Shoulder room (f/m/r in.) 59.8/61.9/56.7 50.9/62.9/55.6 .62.5/63.8/62.1 5‹ 

Passenger volume (cu. ft.) 1503 1567 159.6 159.2 

Cargo volume (min/max cu. ft.) — 16.3/126.6 21.7/144.0 13.6/142.9 

Fuel tank 20 20 20 25 

Airbags Dual Dual Dual Dual 

Side-impact protection Yes Yes — Yes 

Child door locks Yes Yes Yes Yes 

Base price $20,495 518,995 $17,815 $22,009 

Price as tested $23,837 525735 318,975 527314. Е 

‘Major options Equipment group, $1,344; Equipment package, Convenience package, Montana trim package, 
aluminum wheels, $275; — $4405; quad bucket 5750; rear defroster, $230; $989; sound system, $535; 
US trim, $253; tinted glass, seats, $745; aluminum Sound system $580 power siding door, $350; 
$245 wheels, $415; remote. power front seats, $305 

entry $175 


FORD WINDSTAR 


The new 150-hp four-cylinder is 
smooth, more powerful, and unob- 
trusive, handling at least an unloaded 
van with aplomb. The high-efficiency 
engine is worth considering if you 
frequently drive without cargo. Han- 
dling, with a relatively slow steering 
ratio, is sometimes ponderous, but 
the highway feel is solid and precise. 

A superior package and attractive, 
aerodynamic shape distinguish the 
Voyager. The seating is nicely con- 
toured, airy, and comfortable. Thanks 
to the downward slope of the area 
forward of the instrument panel, the 
front view is expansive. A low belt- 
line aids visibility to the side and rear. 

The aforementioned left-side door 
set a welcome trend when it was in- 
troduced. The trademark rear seat, 
which can be moved forward and back- 
ward, is the easiest full-size rear seat 
to remove completely. The middle 
seat is removable as well. 

The extra width is welcome, al- 
though Chrysler manages its edge in 
passenger volume at the expense of 
rear cargo room in the short-wheel- 
base version. That's one reason for 
the popularity of the stretch. 

Slightly smaller and slightly more 
expensive than the other vans in our 
test group, the Venture and Trans 
Sport are dramatic additions to GM's 
minivan fleet. The flexibility pro- 
vided by the various seating arrays 
helps these minivans stand out. Han- 
dling, acceleration, and braking are 
all vastly improved. 

Chrysler still holds advantages in 
design and interior room, while Ford 
has the plushest ride and the tightest 
interior assembly work. 

The spread between these mini- 
vans has thus narrowed to become 
more a matter of taste than of superi- 
ority. The car-like handling, com- 
bined with the best use of interior 
space and the laundry list of conve- 
nience features virtually unmatched 
by any other vehicle type, may not 
offset the current infatuation with 
oversize and overweight sport-utili- 
ties. But when logic and practicality 
count, the minivan more than man- 
ages to hold its own. > 


Маке топеу 
in desktop mus 


Attention musicians. . non- musicians... anyone 
who loves music! Now you can become a digital 
recording expert — regardless of your experience 
in electronics or music — with hands-on training 
from NRI. We've done all the work for you — 
consulted the experts, designed the training 
program, and shopped around for today’s most 
innovative music technology equipment. 


The bottom line? You get the most 
thorough, practical training offered in 
home study today, using the professional 
gear you see here — and it's all yours to 
train with and keep! 


featuring mini-tower design, 8 meg RAM, 1 
gigabyte hard drive, Super VGA color monitor 
with .28 mm dot pitch plus 1 meg video memory, 
28,800 baud fax/modem, Windows 95, Netscape 
Navigator™ Web browser, and more 


r with touch-sensitive keyboard, digital 
effects with reverb and chorus built-in, one finger ad- 
lib, mixing, and more 


CALL 


with built-in MIDI 
interface and speakers - 
) и 4401 C 


— the critically acclaimed 
Cakewalk 256-track MIDI 
sequencing software that helps 
you record, edit, and play back 
multiple tracks of music 


— — 


(or 


Washington, DC 20008 


J 
ic pro 


ust have fun 
duction! 


Bonus Internet Training 
See other side i8) 


1-800-321-4634, Ext. 2579 


OR GET YOUR DEGREE! 
Schools J New! AAS Degree 


onnecticut Avenue, NW 


in Accounting 
C] New! AAS Degree. 


in Business Management 


Check One FREE Career Catalog Only! High school diploma or GED 
recommended for all courses, required for degree program. 


C Electronic Music Technology (^ Multimedia Programming 


SoundScul N 2 Microcomputer Servicing Computer Programming 
that visually demonstrates the C TV/Video/Audio Servicing C Desktop Publishing with PageMaker 
operation of FM music synthesis C Basic Electronics O Fiction/Nonfiction Writing 
No matter what your background — C Visual Programming in C++ C Mastering Microsoft Office 
whether you're a musician who wants to Û Networking with Windows NT = Webmaster 
get the most from today's music electron- 
ics or a non-musician who simply wants 
to experiment with sound technology — Name Age. 
NRI makes it possible for you to create 
your own computer-controlled music Address. 
center. Send for FREE information today! 
City State Zip 


If the card is missing, write to: NRI 
Schools, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 


A Division of The McGraw-Hill Companies 


Accredited Member, Distance 


Education and Training Council 0132-0897 


NRI hands-on training doesnt miss a beat! You train with and keep a powerful 
133 MHz Pentium" processor-based computer, Kawai X50-D synthesizer, Cakewalk 
MIDI sequencing software, Sound Blaster-compatible sound card, and more! 


You begin by constructing 
live electronic and sound- 
generating circuits, in the 
process gaining a working 
familiarity with the compo- 
nents at the heart of today’s 
music technology. You go 
on to build and demonstrate 
dedicated electronic music 
circuits, practical circuits 
with the same principles of 
operation as the sophisti- 
cated circuitry found in the 
most advanced music equip- 
ment on the market today. 


Get top-notch 
equipment 

Your hands-on adventure 
continues as you explore the opera- 
tion of the full-featured 133 MHz 
Pentium® processor-based computer 
and Kawai X50-D synthesizer in- 
cluded in your course. To enhance 


your system’s capabilities, 


you install your 16-bit Sound Blaster- 


compatible sound card and Sound- 
Sculptor software, then activate the 
built-in MIDI interface and speakers. 


NECESSARY 


NO POSTAGE 
IF MAILED 


IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 


POSTAGE WILL BE PAID BY ADDRESSEE 


Schools 


4401 CONNECTICUT AVENUE NW 
WASHINGTON DC 20078-3543 


Plus, your course includes 
bonus training in PC Com- 
munications and the Internet. 
Using the Netscape Naviga- 
tor™ Web browser we 
provide, you can go online 
to check out several music- 
related Web sites and chat 
with fellow electronic music 
enthusiasts. You can also 
access NRI's Home Page, 
featuring several new services 
exclusively for NRI students. 


Progress at your 

own pace . 

NRI training is completely 
flexible. You work at your 
own pace with no commut- 


ing, no scheduling hassles, and no 
classroom competition. And though 
you study on your own, NRI's team of 
expert instructors is on hand and 
ready to assist you at any point in 


your coursework. 


You may contact your instruc- 
tor by phone, mail, fax, or online 
through NRI's Online Connection, 
a unique “cyberschool” that lets 
you send e-mail, submit assign- 
ments, access supplemental 
information, and much more. 


Send for FREE information 
today! If the card is missing, 
write to NRI Schools, 4401 
Connecticut Avenue, NW, 
Washington, DC 20008. Or... 


You may even contact us 
through our World Wide Web 
Home Page at: 


http://www.mhcec.com 


Sound Blaster is a registered trademark of Creative 
Technology Lid. 


Pentium is a registered trademark of Intel 


Corporation. Card 52 


What happens in your brain when 
you remember something? 
Jansen Leigh 
via e-mail 


MEMORY requires storage and re- 
trieval mechanisms at work in the 
brain organizing our experiences. 
Neuroscientists have been trying 

to understand these processes for 
decades, but they still have very 
little information on how memories 
are formed. 

However, “While no one really 
knows how a memory is retrieved, 
we know more about how memory 
is formed,” says Erin Schuman, a 
biologist at the California Institute 
of Technology in Pasadena. 

The brain is made up of nerves, 
long slender cells—some can reach 
almost a meter in length—connected 
end to end by gaps called synapses. 
Neurotransmitters, or chemical 
signals, flow over the microscopic 
synapses carrying signals from one 
nerve to the next. 

One theory of how memories 
form suggests that when a memory 
takes shape, “certain synapses are 
strengthened, which improves inter- 
actions between neurons,” says 
Schuman. “The synapses are strength- 
ened when two neurons are firing— 
that is, electrically active at the same 
time.” Another theory, says Schu- 
man, is that the properties of the 
individual neurons change. It might 
help to think of the neuron cells 
as a wire, suggests Schuman. “You’re 
changing the conductivity of that 
wire (when forming a memory), 


Popular 


EDITED BY CECILIA WESSNER 


Closed Captioning 


high as 250 words per minute. 


@Specially trained court reporters watch or 
listen to a live broadcast and type the text 
into a stenographic keyboard at speeds as 


Ө Captions are encoded onto line 21 
of the television signal and broad- 
cast along with the program. 


Research by Mariette DiChristina, 
Suzanne Kantra Kirschner, 
Sharon Parmet, Bob Sillery, Kai Wu 


DEVELOPED IN 1970, closed captioning is prerecorded or real-time text sent 
within broadcasting frequencies and displayed on a TV screen as a visual aid 
for the hearing impaired. TV pictures are composed of 525 lines scanned onto 
the screen 60 times per second. Line 21 in every scan is reserved for closed- 
captioning signals, which are decoded by a microchip required on all TV sets 
13 inches or larger sold in the United States since 1993. Kevin Miller 


ӨА computer converts the 
stenography into captions. 


Ө Captions are sent 
through a modem to 
the broadcasting station. 


Ё 
wr 


Ө А decoder within the TV receives the 
captions and displays them onscreen. 


Delivering closed captioning 
in real time, from the original 
broadcast to the appearance 
of captions on the TV at home, 
takes less than 3 seconds. 
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so it conducts electricity better," she 
says. Both ideas have fairly wide ac- 
ceptance. "They're not mutually ex- 
clusive, either," adds Schuman. 
“You can have both happening at 
the same time." 

New research taking place at the 
University of California at Los An- 
geles suggests that individual neu- 
rons might be responsible for forming 


Volts from the Sky 


LIGHTNING HAS evoked awe and won- 
der since antiquity. Although Ben- 
jamin Franklin demonstrated lightning 
as an enormous electrical discharge 
more than 200 years ago, many puz- 
zles still surround this powerful phe- 
nomenon.—compiled by Kai Wu 


Lightning is generated when electri- 
cal charges separate in rain clouds, 
through processes still not fully un- 
derstood. Typically, positive charges 
build at the cloud top, while the bot- 
tom becomes negatively charged. In 
most instances of cloud-to-ground 
lightning, the negatively charged 
lower portion of the cloud repels neg- 
atively charged particles on the 
ground's surface, inducing the terrain 
to become positively charged. The 
positive charge on the ground gathers 
at elevated points. 


A flow of electrons begins between 
the cloud and earth. When the volt- 
age charge becomes large enough, it 
breaks through the insulating barrier 
of air, and electrons zigzag earthward. 
We see the discharge as lightning. 

A typical lightning bolt represents 
hundreds of millions of volts and tens 
of thousands of amps. If its power 
could be stored, it would light a 100- 
watt bulb for at least three months. 


Lightning can occur within a cloud, 


between clouds, or between clouds 
and the ground. The first variety, 


specific memories. These neurons 
are located in a part of the brain 
called the hippocampus. Patients 
who have had their hippocampus re- 
moved could remember events from 
before the operation but could not 
form new memories. This led scien- 
tists to believe that the hippocampus 
may be involved in forming memo- 
ries, but doesn't play a part in the 


intra-cloud lightning, is the most fre- 
quent but is often hidden from our 
view. Cloud-to-ground lightning, mak- 
ing up about 20 percent of lightning 
discharges, is what we usually see. 


Lightning comes in several forms, 
including sheet, ribbon, and ball. 
Intra-cloud lightning can illuminate a 
cloud so it resembles a white sheet, 
hence its name. When cloud-to- 
ground lightning occurs during strong 
winds, the gusts can shift the light- 
ning channel sideways, so it looks 
like a ribbon. 


The average lightning strike is more 
than 3 miles long and can travel at a 
tenth of the speed of light. 


Ball lightning, the rarest and most 
mysterious form, derives its name from 


long-term storage of memories. 
Researchers also think the hip- 
pocampus may be a kind of integra- 
tion center, bringing together separat: 
bits of memory, such as the expres- 
sion of a face, whether that face is 
male or female, and its color. All of 
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these pieces of memory are processed 


in the cortex, the outermost layer o 
the brain. When the brain remem- 


the small luminous ball that ap- 
pears near the impact point, 
moves horizontally, and lasts for 
several seconds. 


The rumbles and roars known as 
thunder are generated by the 
tremendous heat released in a 
lightning discharge. Temperatures 
near the discharge can reach as high 
as 50,000°F within thousandths of 
а second. This sudden heating acts 
as an explosion, generating shock 
waves we hear as thunder. 


You can gauge how far you are 

from a lightning strike by counting 

the seconds between viewing the 
flash and hearing the bang, and then 
dividing by five. This approximates 
the mileage. 


About 2,000 thunderstorms are oc- 
curring in the world at any time, gen- 
erating about 100 lightning strikes 
every second, or 8 million daily. 


Within the United States, lightning 
strikes are estimated at 20 million a 
year, or about 22,000 per day. 


You have a 1 in 600,000 chance of 
being struck by lightning during 
your lifetime. 


Contrary to myth, lightning can strike 
twice or more in the same spot. The 
Empire State Building in New York is 
struck by lightning about two dozen 
times annually [see Looking Back]. 
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bers a face, the separate pieces of 
information are retrieved from the 
cortex and brought back to the hip- 
pocampus, which integrates them 
and forms a whole memory. This 
process may strengthen the neural 
pathways linking the areas of the cor- 
tex where specific features of the face 
are stored. 


What does “digital” mean in regard 
to electronics? 
George Myler 
New Bern, N.C. 


THE SIMPLEST WAY to manipulate 
information, whether it's numbers, 
images, or sound, is to convert it to 
binary format. That is, 0’s or l's. This 
is because the simplest configura- 
tion for electrical circuits is also 
binary: Any electrical system must 
either be on or off. In particular, the 
heart of most electrical systems, the 
transistor, operates in binary fashion. 
Any system that ultimately manipu- 
lates information in binary form can 
be termed digital. 

Most of the world, however, is 
analog—that is, represented by vari- 
able physical characteristics. Indeed, 
a maxim among scientists and engi- 
neers holds that the universe is ana- 
log. The shades of a sunset, the 
flight of a bird, or the voice of a 
singer would seem to defy the black 
or white simplicity of binary repre- 
sentation. 

However, anything that can be 
expressed numerically can be repre- 
sented in binary form and then ma- 
nipulated digitally. A bit (short for 
binary digit), the basic unit of com- 
puter information and equivalent to 
either a 0 (off) or 1 (on), can be com- 
bined with other bits to represent 
any number. So, 01 is “опе,” 10 is 
"two", *11" is "three," and so on. The 
more bits you use, the more numbers 
you can represent, and thus the more 
precisely you can describe something. 

For example, a group of 8 bits, 
called a byte, gives 256 combina- 
tions and allows the representation 
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GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
on yours in about 3 hours with a 
screwdriver. RalnhandleR is virtually 
invisible, rustproof апа comes in 
white, brown or natural aluminum. 
For more information send 

coupon to RainhandieR or call 
1-800-942-3004; or FAX 1-800-606-2028 


ері. #PS087 trom SAVETIME CORP. 
710 North Avenue, Bridgeport, CT 06604 
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The all-new cordless SOLO? radar and laser 
detector is а revolutionary new design — and now 
you can test drive SOLO for 30 days at no risk. 
MORE PERFORMANCE 

Unlike ordinary detectors, ultra-compact 
SOLO provides a remarkable combination of long 
range waming on all radar bands and laser, with 
minimized false alarms. The secret is Digital 
Signal Processing, one of dozens of patented 
technologies we ve developed at ESCORT. 


Also Available 


Ifyou prefer a corded 
detector, our full-featured 
PASSPORT 4600 is ап 
incredible 

value at 

$1795 
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MORE FEATURES 

Powered by 2 АА batteries (or an optional 
power cord), SOLO is the first detector that lets 
you customize its operation. In June 1997, Motor 
Trend exclaimed “Solo wins big points for 
having the industrys first onboard computer." 

TAKE A TEST DRIVE 

New SOLO is the most advanced cordless 
detector in the world. Try SOLO in your car for 
30 days with a money-back guarantee. Call today. 


Call Toll-Free 


1-800-433-3487 


ESCORT 


One Escort Drive • Cincinnati OH 45249 
> Department 201687 


SOLO $199% 
Optional Power Cord $29" 


Plus shipping and handling 
Ohio residents add 6*6 sales tax 


30-day Money Back Guarantee 


ADVERTISEMENT 


After all, there 


а system 
to these thing 


Your house is a series of systems. 
At Owens Corning,we want to help 
you understand how those systems 
work and how to make them work 
better. For a free 24 page booklet or 
advice, call 1-800-GET-PINK 


a.Roofing System — Protects 
your home from the damaging effects 
of wind, rain, snow and sun. 


b. Exterior System — Helps the 
outside of a house endure the elements 
beautifully, in trouble-free fashion. 

с. Insulating System — Helps 
keep you warm in the winter and cool 
in the summer. 

d.Sound Control System – 
Manages the flow and volume of sound. 
Lets you customize it. 


p. 


SYSTEM THINKING 
for the Home" 


The color PINK is a registered trademark of Owens Coming 
19-:RMP-21111-PCOB Copyright © 1997 Owens Coming 
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The Popular Science Show on The Learning Channel 


Catch up on missed episodes when POPULAR SCIENCE 
returns to the airwaves this month. 


Меат July 16, 8:30 to 
12 a.m. EST 
to 6:30 p.m. 


ATTACK HELICOPTER 

THE LONG BOW Apache Helicopter, 
built by McDonnell Douglas, is the 
U.S. military's latest attack chop- 
per. The helicopter contains radar- 
targeting technology that enables 
it to pinpoint and shoot at 16 
separate targets in a minute. 


DEMON ON WHEELS 
CRAIG BREEDLOVE, several-time 


land-speed-record holder, wants to 
break the land speed of sound. His 
vehicle, The Spirit of America, uses 
a J-79 GE jet engine from a Navy 
F4 fighter aircraft. Using unleaded 
gas as fuel, it develops 22,650 
pounds of thrust—equal to 45,000 
horsepower. 

REBUILDING BRIDGES 

A BILLION-DOLLAR retrofitting 
project—the largest ever conduct- 
ed in the United States—is under- 
way on the San Francisco Bay 
Bridge, the busiest in the country. 
The bridge, a portion of which col- 
lapsed under a 6.9 quake in 1989, 
is located in one of the world's 
most earthquake-active areas. 


30, 8:30 to 
to 12 a.m. EST 


THE TOP F/X 

HOW DOES Hollywood make it all 
look so real? Find out at Digital 
Domain, the premiere special- 
effects house responsible for films 
such as Terminator, Terminator 2, 
Aliens, and Apollo 13. Terminator 2 
3-D, for instance, was the first 
major production to be 100 per- 
cent digitally processed—every 
frame was in some way computer- 
manipulated to achieve special 
effects through such tricks as 


reshaping explosions and extend- 
ing doors. 


EYE OF THE STORM 
WHAT'S A tornado like—seen from 


way too close for comfort? Warren 
Faidley knows. Faidley, the top 
professional storm chaser and pho- 
tographer, covers more than 100 
tornadoes, hurricanes, and other 
storms annually. Assisting in his 
storm tracking, Faidley's sports- 
utility vehicle carries an arsenal of 
gadgets, including GPS for tracking 
storms, and radio and satellite 
tools for real-time links to weath- 
er-data systems. 

SECRETS OF THEIR SUCCESS 
HOW DO athletes achieve feats 
beyond the rest of us mere mor- 
tals? One of the latest tricks of 
the trade is the use of a hyperbar- 
ic chamber to enhance healing. 


of all the letters of the alphabet, in 
upper- and lowercase, with enough 
room left over for special characters. 
While computers are inherently 
digital, earlier electronic devices, such 
as radio or TV, are still largely ana- 
log. With conventional TVs and ra- 
dios, there's no conversion of the 
analog picture or sound into digital 
form. A compact disc system, by con- 
trast, requires that an analog sound 
be converted into binary code. One 
second of sound is split up into 44,100 
slices, each of which is then trans- 
lated into a digital representation, 
using from 16 to 20 bits. What this 
means is that the recording equip- 
ment checks, or samples, the sound 
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January 1997 
Poll Results 


*The Space Shuttle has an 
estimated 1-in-145 chance of 
blowing up on any given mission. 
Knowing this, would you risk 
aride if given a chance?" 


ULTS 


Here are the results: 


72.6* would risk riding in the Shuttle 


20.8% would not risk riding in 
the Shuttle 


6.6% are unsure 


Nearly three-quarters of the respondents 
would choose to “boldly go where no 
man has gone before.” Some willing to 
lift off say life is a risk and an adven- 
ture, that chances and risks must be 
weighed against aspirations, and that 
many other endeavors involve worse odds. 
Others “would love to experience zero 
gravity” and to see Earth from space. 
Among those who would turn their 
thumbs down, some say they are too 
old, afraid of flying, or downright 
“chicken.” Several landlubbers don't 
think the odds are good enough to gam- 
ble away the precious gift of life. One 
respondent cites the many sights to 
see here on Earth. Another simply 
states, "I'd rather go to Tahiti." 
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Don't miss televisions 
hottest science series. 
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Home Builders, ЖУЛТ Entrepreneurs 


Looking to lead the way in home construction in the next century? 


Now is the time to join the steel framed home revolution. 
Learn why steel is the strongest and safest framing material available today. 
Discover the dramatic architectural flexibility of steel. 

Tri-Steel Structures... the ultimate answer to energy, economy, environment 
and versatility. We invite you to explore the opportunity, the benefits, and the 
advantages of Tri-Steel Structures. 

Call for free informational brochures or to order a $9.95 video. 


DISTRIBUTORS WANTED IN SELECT AREAS 


(І 


Tri-Steel 


Structures, Inc. 


„the industry leader. 
Visit our new Web site at: www.tri-steel.com 


CALL TODAY! 
Regional Headquarters toll free at: 
1-888-252-6654 
OPERATOR 227 


(770) 483-3005 Fax: (770) 483-0014 
882 MAIN STREET, CONYERS, GA 30207 


CALL TODAY! 
National Headquarters toll free at: 
1-800-TRI-STEEL 
OPERATOR 227 


(800) 874-7833 (940) 497-7070 Рах: (940) 49' 
5400 S. STEMMONS FRWY., DENTON, TX 7¢ 


A Week While You Learn High 
Paying VCR Repair. 

Earn While You Learn. 

Secrets Revealed . . . 


Train at Home 
If you are able to 
work with small 
handtools and pos- 
sess average me- 
chanical ability, you 
could earn top dol- 

ч lar part time or full 
time. Our learn by doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 

For Free Information Package Send Coupon to: 
Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 
T chock ven (Check One Box Ony) 7 

| „or another [VCR Repair, Dept. 62680 
High Paying | Computer Repair, Dept. 64580 


| ати V/Satslite Dish, Dept. 31452 1 
| Fhi Computer Programming, Dept. 35399 | 
Ci Computer Specialist, Dept. 38235 
| [Networking Specialist, Dept. 39222 | 
| Since 1926 Electrician, Dept. 95249 | 
| Name | 
| Address | 
por | 


Now, I’m making 
$40 an hour.” 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 
Since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 
Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd. 
Since 1926 Kansas City, MO 64120-1395 

| tease Check Only ONE of tne Eallowina 

1 lLocksmithing- 12984 Woodworking- 43729 
Small Engine Repair- 52861 Clupholstery- 81399 

1 [Saw & Tool Sharpening- 21797 Un Repair- 71330 
(VCR Repair- 62679 Гнесїгсїал- 95248 

| (Computer Repair- 64579 — []Computer Specialist- 38234 
EITV/Satellite Dish Repair- 31451[]PC Programming- 35398 

| BGunsnitring- 92482 Networking Specialist- 39221] 
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for changes at 44. IK Hz, or 44,100 
times per second, and then uses 16 
to 20 bits to express the sound nu- 
merically. The 44.1kHz sampling 
rate and the 16- to 20-bit level of 
precision are both more than enough 
to fool the human ear into hearing a 
smooth, continuous sound. 

With the advent of digital TV, digi- 
tal radio, and DVD, digital technology 
will continue to displace analog [see 
“DVD Delivers”]. As computer tech- 
nology continues to improve, digital 
data becomes even easier to record, 
retrieve, and manipulate. And digi- 
tal technology allows many features, 
such as error correction and data com- 
pression, that analog technology will 
never have. 


Why can't | set the temperature in 
our refrigerator in degrees, like | do 
with my home heating system? 
Norman Williams 
Tarzana, Calif. 


BECAUSE THE temperature in the 
refrigerator is always fluctuating as 
you open the door or place hot foods 
inside, a system of thermostats was 
developed to ensure that you don't 
either under- or overcompensate for 
such temporary changes in tempera- 
ture and that food remains at or near 
the optimum temperature that is re- 
quired to keep it fresh. 

In a refrigerator, the general ther- 
mostat—the one that monitors the 
overall temperature of the unit—is 
set to 38?F. But produce, meat, and 
dairy items fare better at slightly dif- 
ferent temperatures, so the door and 
dairy sections of the unit are kept 
slightly warmer at about 40°F, and 
the deli drawer is kept slightly cooler 
at about 34°F: Produce bins may have 
separate controls for temperature and 
humidity, but these also fall within a 
preset range of temperatures. 

So when you change your refrig- 
erator setting—the scale is typically 
represented in numbers or letters— 
you're only slightly adjusting this 
system of thermostats. And regard- 


less of whether you have a refrigera- 
tor that's 20 years old or a new one 
that has lots of bins and zones, the 
temperature in the overall unit will 
vary by only a few degrees. The 
range of temperatures is predeter- 
mined by each manufacturer. 


An old rhyme says: "Red sky at 
morning, sailors take warning; Red 
sky at night, sailors' delight." What 
is the basis for this saying, and 
what causes the "red sky"? 
Barbara-Anne Eddy 
Vancouver, B.C., Canada 


THE RED SKY acting as a weather 
predictor in this piece of folklore is 
caused by the sun reflecting off cirrus 
clouds, says Keith Seitter, associate 
executive director of the American 
Meteorological Society in Boston. 
Cirrus clouds are thin and wispy, are 
composed mostly of ice crystals, and 
appear high in the sky, where the tem- 
perature is well below freezing. Ifthe | 
sky is filled with low, dark rain clouds, | 
you won't have a red sky—or апу 1 
sunshine at all. 

The key pieces of wisdom behind 
the folklore are that weather fronts 
tend to travel from west to east, and 
that cirrus clouds typically appear at | 
the beginning or end of a storm front. | 

If the sun rising in ће east shines | 
on cirrus clouds, those clouds are | 
probably at the front edge of bad 
weather—so savvy sailors would bat- | 
ten down the hatches, so to speak. 
If the sun setting in the west reflects 
off cirrus clouds, those clouds are 
probably at the tail end of stormy 
weather heading away. Ф 
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Own A Wood-Mizer 


PORTABLE SAWMILL 
Over 15,000 


* Saw trees up to 36" diameter. 
by 21 ft. long*—on site. 


All products mill кїп, and 
edger catalog: $2.00 
Profitability booklet 
and video: 
$10.00 


* LT25 mills Wo 
trailer from: 


$7205! 


"Catalog has mil specications LT40HD 


1-800- 553-0: 0219 


EIGHT BRANCHES IN U.S.A. AND CANADA 
Wood-Mizer Products, Inc. 


8180 West 10th Street, Dept. E85 
Indianapolis, IN 46214-2400 


HER EAL AI 


GO ANYWHERE! 
тах .. ; ww 


No Money Down. 
As Low As $130/month. 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


www.maxatvs.com 


Cable TV 


Descramblers 


We'll Beat Any Price! 
* 30 Day Money Back Guarantee! 
Credit Cards/C.O.D. 

* One Year Warranty! 


C D Electronics 
1-800-684-9135 


NO NEW JERSEY SALES! 
Anyone implying theft of service will 
be denied assistance. 


Tools for making Ornamental Iron. 4 


Call or Write for full color literature. 


5 00 


Laramie, Wyoming 
(307) 745-5999 * FAX (307) 742-5999 


win Badge A Minit 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fairs, flea markets, con- 
ventions, or anywhere people 
congregate. They re fast and easy 
to make with Badge-A-Minit and 
inexpensive! 
Send for a FREE full color 
catalog or send for a 
Starter Kit, only $29.95 
plus $4.25 shipping. 
(IL residents add $1.87 tax) 
Badge-A-Minit, Dept. PS897, P.0. Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


FREE AUDIO CATALOG 


Cambridge SoundWorks manufactures speakers and music 
systems designed by Henry Kloss (founder of AR, KLH & Advent) 
We sell them - and components from Sony, Pioneer, Harman 
Kardon and others - factory direc. PC Magazine says our 
SoundWorks system is “The best buy in new PC sound systems." 
‘Audio says we may have “The best value 
in the world.” Call for a free ci 


1-800-FOR-HIFI 


SoundWorks system 
with satellite speakers 
and subwoofer 

with builtin 
amplifiers. 


rra cus 
= SOUNDWORKS |. 


€- W Critically Acclaimed. Factory-Direct. 


GEODOMES — Nc. 
RIVERSIDE, CA 92514 [PH 909787800) 


Hand-held ELECTRONIC INSECT CATCHER 
US. and other country pateni/AS SEEN ON TV: 
Гета 
Kill mosquitos, Пе, cockroaches, ants, spiders, wasps, etc. 
CDN 569.9545995 ЗАН (batteries not Inchoded.) 30 day money 


back guarantee. 

‘Sead Check or M/O to: TRIWIN NOVELTIES LTD. 
"T3 Dep. PSB, PO. Box 20060, 4839 Leslie St., 
h North York, ON M2JSE4 Canada. 

То order call: 1-800-391-0122 


or fax: 416-498-7604 www.triwin.com 


1-800-243-KING 


Check-out our web site at 
hatp://www.denatec.com 


(1-800-243-5464) 
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The amazing walk-behind brush cutter! 


The Df FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pastures, 
woodlots, wooded and rough non-lawn areas with 
ease. CUTS tall grass, weeds, brambles, tough 
brush and saplings up to 1" thick. 
CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and sicklebar mower 
Perfect for low-maintenance * * 
wildflower meadows, European- | \ 
style woodlots, walking paths, 
or any area you only want | / 
to mow once a month 
or once a season! GSA 
GSO7F- 
+ Self-Propelled 87180 
*Mows up to 1/2 


{Please mail this coupon TODAY for complete FI 

IDETAILS of the DR* FIELD and BRUSH MOWE! 
{including prices, specifications of Manual and ELECTRI 
(STARTING Models, and "Off-Season" Savings now in effect 
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iTo: COUNTRY HOME PRODUCTS" Dept 2905F 
Meigs Road, P.O. Box 25, Vergennes, УТ 05491 
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TRIMMER “ 
ON WHEELS! 


N 


551-1313 
Even CUTS BRUSH and 
saplings up to 5" thick with 
optional blade! Far safer 
than ordinary brushcutters. 
The easiest to handle 
| trimmer, mower, or brush- 


ı Please mail coupon today for FREE DETAILS about 
ithe Revolutionary DR® TRIMMER/MOWER™ 
lincluding сев of Manual and Electric-Starting 
‘Models and "Off-Season" Savings now in effect. 
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SCIENTIFICS 


Now Order. 


WHERE SCIENCE 
COMES ALIVE 


-OPTICS 


+ ASTRONOMY 
+ MAGNIFIERS 

* BINOCULARS 
+ MICROSCOPES 
Our famous Astroscan® 2001 
extra-wide field telescope 
provides spectacular 

images over 

a wide field 

of view to any 

astronomy butt. 


* MAGNETS 
* BIOLOGY 
* CHEMISTRY 
* TELESCOPES 


* PHYSICS 
* ROBOTS 
* MOTORS 


Huge selection of 
laser pointers — ideal for 
presentations and 
lecturers. 


c 
Без CONSUMER SCIENCE DIVISION 


Dept. A971, C911 Edscorp Bldg., Barrington, NJ 08007 
Phone: 609-547-8880 ш Fax: 609-547-3292 


The Best Value In 


Spiral Stairs 
Buy Factory Direct 


Home Delivery Coast To Coast 
Save 30% to 50% below lumber 
yard prices 

Quick Ship on Stock Stairs 


CALL NOW 
FREE BROCHURE 


800-368-8280 or 610-631-1360 
РО. Box 183 
Eagleville, PA 19408 


Salter Industri 


Own Water Well 


Now you don't have to worry about tremendous. 
water bills, droughts or water 
rationing.Since 1962, 
thousands of gardeners and 
homeowners around the 
world have discovered the 
Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today and we'll send you 

а big, free package of 
information about drilling 
your own well with the 
Hydra - Prill. 


Ask 
about our 


Call Today for FREE Water Well 
Drilling Information Package 
1-800-333-7762 
(Ask for Operator 7986) 
(334)749-3377 * Fax.(334)749-5601 


7986 Anderson Road 
Opelika, AL 36802 ff 

Û YES! send he FREE INFORMATION PACKAGE andthe 

ате gode HOW TO DRILL YOUR OWN WATER WELL. | 


Make and Sell Your 


Own Ornamental 8 
> 


Concrete Items! — 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
Box S99, Ніско! С 28603 


OWN A 
MACHINE SHOP 


The Smithy 3-in-1 lathe-mill-drill [| 
gives you all 3 basic 

machine tools in one easy- 

to-use benchtop machine 

Save time, money. For 

home or business. 


e 


Call for your 
FREE Info Pak. 


Backed by service, training, videos, free technical hotline. 
1433 1-800-345-6342 
into Pak Ask for operator PS78 


Dept. PS78 PO Box 1517 
Ann Arbor, MI 48106-1517. 


SINGERS! {cars (am 


ма 
0 30058. 1 
24 Hour Demo/Info Request 

When You Want Something 


Pre-cut dome home kits in o variety of floor plans up 
10 3,000 sq. ft. Complete kits stort as low as $6,795. 
Attractive, eosy-to-assemble, energy-efficient. $12 for 


пен 100-poge catalog package. Color video $10 more. 
domehome.com 


Web Address: 
AA TIMBERLINE GEODESICS 
2015 Blake St., Berkeley, СА 94704 1-800-DOME-HOME 


Celebrate July 4th & All Events 
CARBIDE CANNON 


BIG BANG! $119, % 


Mammoth Cannons shoot. 

with terrific BANG! Have 

à bang un time at special 

events. Uses powdered V. 

carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, rugged cast 
iron wheels. Machined brass mechanism for easy loading and fring 
Authentic turn-of-century design. Handsome decor when not in use. 
Made in USA to last a lifetime. Available in 3 sizes: 9" cannon, 
$49.95 postpaid; 17" cannon, $89.95 postpaid; 25" cannon (shown 
here) with rapid firing and automatic loading, $119.95 postpaid. 
The larger the cannon the louder the bang! Carbide ammo, about. 
100 shots, $6.00; 3-pack $15.00. Spark plugs, 3-pack $2.00. 
Send check, money order or call. Visa, MasterCard accepted by 
mail or phone. Give card number & expiration. Money-back guaran- 
tee. Send for FREE CATALOG! 


The Conestoga Со, Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
xx Call 1-800 -987-BANG xx 
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FREE 30 day trial 
Converters awe 
Yes! WE STILL with volume control. 
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Save money by owning 
your equipment and you 
can still receive all 
basic and premium 
scrambled channels 
through your local cable 
company. Just call and one of our 
friendly representatives will assist you in 
finding the right unit that is compatible 
with your local cable company. Prices 
range from $50 to $375. 


И converter and descrambler тим e ed according t The Federal 
‘competion Ae a 196 


Flawless viewing with state-of-the-art circuit 


Made by Rocky Mountain 
Radar, this comes with 
12-volt accessory 

jack with plugs, wind- 
P Shield bracket, 3-year 
warranty, and l-year 
ticket rebate, Think 

of how many of these 
babies you could buy for the price of one 
speeding ticket! Only $199.99! Also avail- 
able are complete radar/laser detection and 
Jammers. Not available in MN, DC or OK. | 


‘Some restrictions may apply. 


try. Enhances color quality 
and filters out “snow” and other interference. Includes 12 volt AC power — 


adaptor and switchable channel 


3/4 output. Only $59.99. 


| 
* For home не only. Not made or sold for unauthorized recording of opyigied wort, ا‎ 


including without limitations, 


Wireless technology » ой. phone siens & accessories + VORS > ados ure mee ares 
Is garden & lawn products + security products > auto accessories + consumer electronics » toys 


ightvision + too 


‘unauthorized recording from prerecorded copyrighted movies. 


EVEN $1000'$ on premium 
CABLE TV EQUIPMENT. 


To advertise in Popular Science Direct call Liz Irving or _Бепа — at 1- 800- 445- 2714 today. 


Get Control of Unearthly 
Monthly Rental Fees 


Converters & 
Descramblers 
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NTERPRISES 


STOP 
JAMMIN' ME ! 
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„It's full of stars 


Video Stabilizer 
Guaranteed to eliminate 
all copy protection 


Only $39 


Roll-Up Door Kit" 
ау пор рро 


last to 20 years. 

from 5' to 60'w, up to 30'h, Any Length. 
ty Galvanized Steel. Durable Cover & Zipper Door. 

ке, Rain, High Winds, Sun, Sap & Heavy Snow! 

* Essy Assembly & Anchoring. 3 
SHIPPED TO YOUR DOOR! 

DEALERS WANTED! 

30 DAY MONEY BACK GUARANTEED! 


PROGRAMMABLE AND ADDRESSABLE 


COURTEOUS AND PROFESSIONAL SALES REPRESENTATIVES 
ASK ABOUT THE INFINTY 3000 * 30 DAY MONEY BACK GUARANTEE 


CALL TODAY FOR YOUR FREE CATALOG! 


Popular 


1-888-69-STAGE 
Stageright Electronics, Inc. 
1-888-697-8243 * COD • Major 
Credit Cards Accepted 


CABLE TV CONVERTERS 
L&L ELECTRONICS INC. 
936 Betty Drive, Buffalo Grove, IL 60089 


1-800-542-9425 


Purchaser must agree to comply with any State and Federal laws 
regarding private ownership of cable TV equipment. 


Build it Yourself 
Backhoe ° Free 
Brochure 


SAWMILL $3795. Я 
EREE INFO 


Norwood Inc. 
90 Curtwright Dr. 


Мс and use * Se't propelled 


Ext. 101 PO. Box 606, Dept S + Daleville, VA 24083 «1-800-817-5267 


CONVERTERS & 


CABLE T.V. 


enen Ra. Omaha, NE 


13 Month Warranty. 
Friendy Service. 


ere Кис 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


DESCRAMBLERS 


“TANKLESS 


Two-Piece Combo $99 


30-Day Free Trial * 1 Year Warranty 


1 SEATER - 2 SEATER - PICKUP 
|BIKECAR! The Amazing Mini Car y 
jou Build with Bike Partaga 
complete 1 Seater 

Plans only $12.95. 
For 2 Seater or Picky 
Plans add $5.00 each or order 
all 3 for only $19.95. To Order 
[Send Check or MO. VISA / MC 
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ENERGY SAVINGS 


NEVER RUNS 


LP OR NATURAL GAS 
COMPACT DESIGN 


800/456-3761 


Call 
For a Free B 


NOW Orvthe WEB! 
http://www.Plumbingnet.com/myson 


(Minimum quantity: 10 lot) 


ANY SIZE — 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


ial Dealer Prices! *Compare our Low 
rices! «Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 
ж WE'LL BEAT ANY PRICE * 
Sorry no NJ. sales, Dealers Wanted. 
z 
Works With Most Locks 


Amare Your Friends 
WIN A Lock Picking Demonstration. 


Gas Water Heater 


We will beat any 


OUT! 


rochure 


No Florida Sales 


Dealers! 
Welcome 


ay Money Back Guarantee | 
Call Us Cast! 
advertised | 


price | 


„Ереке eu] 
1-800-842-9670 | 


httplwww.cdelectronics.comicd 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 
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Cable TV 
Descramblers 


Converters * Filters * Accessories. 


Prices starting 
zZ* oslowos $99! 
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DESCRAMBLERS 


800-835-2330 
[STEEL BUILDINGS ША ЕЙ 
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Best 
Buys 


Service 
Warranty 


г ВВ 


CALL TODAY! 
800-813-1358 
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CABLE TV 
EON MENT 
Pp ae 
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ЗИМЕ WILL ¢ 
j Mar йн ПН BEAT 
і ANY ADVERTISED. 

OR WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 
CALL FOR FREE CATALOG! 

Pioneer 
Century 
Panasonic 


Zenith 
Tocom 
Jerrold 
Oak Sigma, Scientific Atlanta 


CREDIT CARDS ACCEPTED 
Call AA Evectzonces Today! 


800-258-9512 


http:// www.AAElectronics.com 


FULL VIEW 
CABLE BOXES 


VIDEO STABILIZERS -Removes video tape copy protection 
+ TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES. 


ih coble box purchase (REG $9.95) 
Anyone implying el of service wil be denied assistance 


„S. INTERNATIONAL 
e immi) 1-800-449-9189 


ONG len Stairs! 
| 
Spiral, Straight, and * 
curved Stairs 
ч» 


ALL Sizes & Styles 
Steel, Wood, Aluminum. ad 
Custom & Stock Kits 41 


Free Brochures & 4 
Factory Assistance | ы 
1800431-2155 ext. PS87. 
http://wwwmylen.com - 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 

- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


є? 


LTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


HTTP:/WWW.ONEKW.CO.NZ/ 
for FREE information on HOMEMADE BRUS- 
HLESS GENERATORS. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S8, Seminary, MS 39479. 


New DECLASSIFIED Free Energy Generators. 
Plans. Energy Research, Box 1514, Jackson, 
CA 95642. 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 8001 New Albany, 
IN47150 


APPAREL 


SUSPENDER WEARERS! FRUSTRATED 
WITH CLIPS THAT CONSTANTLY SLIP OFF 
YOUR PANTS? Our suspenders feature pat- 
ented "no-slip clip." Brochure / Order (800) 
700-4515. 


AUDIO/VIDEO EQUIPMENT 


HOME, AUTO ELECTRONICS GUARANTEED 
LOWEST PRICES. 1-330-825-1733 ENTER TO 
WINAVCR. 


REPAIR FOAM ROT 
YOURSELF! 


+ Save $$$ wioignal kl 
+ Kits to ft any speaker—Advent, AR, 
infin, EV, e 


AUDIO TECHNOLOGIES. 


avausr 1997 ТЛ 


AUDIO/VIDEO EQUIPMENT 


OUDSPEAKER REPAIR? Сай Simply 
Epeakers, 1-888-FOAMROT for free info. (Toll 
гее- 24 hours.) 


SPEAKER BOX DESIGN SLIDERULES! Create 
our own box for best sound. FREE CATALOG, 
03-841-5360. HARRISON LABORATORIES 

ITTP//HLABS.COM 


AUTOMOBILES 


ARS FOR $100! Trucks, boats, 4-wheelers, 
otorhomes, furniture, electronics, computers, 
bic by FBI, IRS, DEA. Available your area now. 
all 1-800-513-4343 Ext. 5-20025. 


'APOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
3334-9350. 


|Аігооаіѕ. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
|Meeker, OK 74855 


AVIATION 


POWERED PARACHUTE NEWSLETTER. 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Portland Powerchutes Inc. 
28621 SE Woods Rd. Eagle Creek, Oregon 
97022 1-800-457-4310 


BEER INEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew@aa.net 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


ATI Super low-cost, easy construction! 


VORTECH, ine. 
РО Box S11-A 
Fallston, MD 21047 


n Orderline: (8) 


Сидов оту: 310 


BACKPACK POWERED PARACHUTES from 
$4995. Paraborne flight training services, too. 
www.paraborne.com 1-407-657-4340 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


Remote Controlled Flying Saucer! 


Complete! Ready to Fly! No Assembly! Best Value in RC Hobby 
SUS 50-55 shipping = SUS 55 Money Order or Cheque 
Check our Web page: http://www.link.ca/saucer 
Order from: Plantraco LTD. 526 Copland Cres. 
Saskatoon, SK, Canada, S7H 225 
24 Hr Voice Orderline: (306) 955-1836 
24 Hr Fax: (306) 931-0055 „ 
E-mail: ufoman@link ca 


VISA Orders: 


BUILD/ FLY Your own BACKPACK POWERED 
PARACHUTE for fun/ profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
detailed book with sources. Now only $19.95. 
EASYUP 1089 Medford Center #2445, Medford, 
OR 97504 http:/www.wave.net/easyup/ 


и Pedal plane 
И Quad-cycle 
Pedal pontoon 


BETTER HEALTH 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS ~ EPOXY 
~ FIBERGLASS -- SUPPLIES — All Types, All 
Sizes. HUGE CATALOG - $3.00. ($5.00 Prior- 
ity) — BOOK “Boatbuilding” -- $6.00. CLARK- 
CRAFT, 16-7 Aqualane, Tonawanda, NY 
14150. (716)873-2640. 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS7, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. 


BOOKS/PUBLICATIONS 


"ANARCHIST COOKBOOK" AVAILABLE 
AGAIN! $25, DELIVERED. BARRICADE 
BOOKS, BOX 1401-P, SECAUCUS, NJ 07096 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS8, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Loma Square, 
#163В5! . 35216 


Birmingham, 


STOP BUYING IT! 


Reduce your Electric Bill to 510-515 per MONTH!) 
make showing friends. 
and neighbors how to do the same! 


FREE Cali Toll Free Now! 
Д 800 732-5000 


Апа, 


BUSINESS OPPORTUNITIES 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


BUSINESS OPPORTUNITIES 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Report. MPC, Box 
57, Lenore, ID 83541 


$3,000,000 Іп 2 Months Using All Free ads. 
Recorded Details: 1-(416)255-5058 BT. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, practical! Planters, Box 681804, 
Franklin, TN 37068-1804. up- 
www.mayhilipress.com. 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext452. 
Www.prostepinc.com 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields an 


plate glass. 
Leam how a 3 minute repair can earn 
you $1200/week! 

сац. мом 1-800-695-6224 
FREE REPORT! H 
NVS/OPTIKLEER, LYNN, MASS. 01904 |! 


AUTO PAINTING BIG $'s Easy to leam, less 
than $500 to start. Video, instructions, manual & 
equipment list. Send $49.95 to Drakeley, Dept 
PS-1, 12620 Gulf Blvd, Treasure Isl, Fla 33706 


CAPITALIZE ON CRIME! America's hottest 
selling crime prevention product. Free wholesale 
catalog 1-800-653-3012 


CAREER BURNOUT? HOME HEALTH BUSI- 
NESS, SERIOUS INCOME, NO REJECTION, 
FREE INFORMATION 1-800-353-3312. 


Cash in the bank. Be your own boss. Achieve 
financial freedom. Our course book and audio 
cassette teach practical, no nonsense money 
making strategies. Send check or money order 
for $39 to Wealth Quest, P.O. Box 446, Chel- 
tenham, MD 20623-0446. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 


http:l/www.the-glass-mechanix.com 
4555 NW 103га Ave. • Ft. Lauderdale, FL 33351 


"Eam Thousands Processing Mail” Rush $2.00 
and SASE to: N.R.L. Enterprises, Вох 37080 
Kansas City, MO 64138 


Easy $800 weekly. Income stuffing envelopes. 
Start now! Send SASE and $1.00. Roman, 1305 
Delmar Loop, Suite 7B, Bklyn, NY 11239 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http;//www.mpowers.com. 


FREE! 1001 Fast, Easy ways to make money. 
Send name/ address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614. 


FREE REPORT: Get Rich With Simple Inven- 
tions! Expert's Secrets. 1-800-480-0893. 24hour 
recording. 


FREE! Turn any Computer into a Money Ma- 
Free Report: 1-800-221-3813 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


#1 MONEY МАКЕН Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-Р587, 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(803) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free іпіорак!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


GREAT BUSINESS OPPORTUNITY. Eaming 
potential of $10,700/ day. SIMPLE. Free in- 
formation 1-888-872-0384. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


ГМ LAZY & FILTHY RICH!! WORLDS EAS- 
IEST MLM- NO SELLING- NO MEETINGS- NO 
CALLING PROSPECTS- WEEKLY PAY OUTS 
(800)811-2141 CODE 19718 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S8. Seminary, MS 39479. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
СА95037. 


Reclaim “Scrap Gold" From Old Computers/ 
Jewelry. Free Information. 24 Hours: 
(603)645-4776. 


START A PROFITABLE BUSINESS AT 
HOME. FREE INFORMATION: DOUGLAS EN- 
ОХ 78! WA 98295 


vv for more сети information оп ihv unbelievable money 
making opprimi. 


UPERWORM. 
"Рио (818) 363-0202 Fax (818) 360-8562 
Web Site: http:/www.superworm.com 


STAY HOME! PROCESS MAIL! PAY 
WEEKLY! GUARANTEED! DETAILS: RUSH 
LONG S.A.S.E: M & M ADVERTISING/PS, 
1007 FEDERAL, FT. LAUDERDALE, FL 
33304-1422. 


STUFF ENVELOPES $1500/ THOUSAND IM- 
MEDIATELY, FREE SUPPLIES. RUSH 
S.A. S. E. B J ENTERPRISES, 115 - 1275 KEN- 
SINGTON PARKWAY, BROCKVILLE, ONT 
K6 


STHOUSANDS MONTHLY. Amazing new se- 
cret revealed by millionaire. Rush $22.95. Re- 
nee Geary, Dept. PS8, 3214 East 4th Street, #8, 
Tucson, AZ 85716 


YOU STRUCK A GOLD MINE. Earn $60,000 а 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-9009... Echo, 
Box 739-C87, Shalimar, FL 32579-0739. 


ANCIENT ART recreated. Handcrafted Gods. 
Sphinxes, Kings, Queens. $1.00 Brochures. 
Sparks, Box 2031, Akron, OH 44309-2031 


FAMOUS NAME REPLICA WATCHES, Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE SOURCES WORLDWIDE! Free 
Info. Echo Canyon, 235 East Colorado, 
#393-PS. Pasadena, CA 91101 


CABLE EQUIPMENT 


Ai CABLE BOXES, RFT, TESTERS, DES- 
CRAMBLERS IF WE DONT HAVE IT, YOU 
DON'T NEED IT. DEALERS WANTED, 1 YEAR 
WARRANTY, CATALOG FBN ELECTRONICS 
7AM TO 10PM, 7 DAYS. 1-800-225-9756 


ALL CHIPS $9.00 -$18.00 & CONVERTERS. 
QUANTITY DISCOUNTS. NO MINIMUM. ANY- 
TIME. 1-800-760-0555. 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TO( 
BOARDS AND DIAGNOSTIC CUBES. WHOL! 
*** ANYONE IMPLYING ILLEGAL USE WILL В! 


OLS, WIRELESS QUICK INSTALL TEST 
ESALE PRICING-DEALERS WANTED. 


JE DENIED SALE. WE SELL PRODUCT *** 


ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 


MON -FRI- 8AM-7PM - SAT 10M-2PM-EST. 


HTTP:/WWW.800-GOCABLE.COM 


SORRY NO PA SALES 


BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


BIG SALE!! Notch Filters $18.00. E-Z install 
lest activation chips/ boards from $5.00. 
Bulle/ ID Stoppers $9.95. Name brand des- 
сгатЫегѕ from $139. External activators from 
$65. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY- 
TIME. SE HABLA ESPANOL 


Build your own cable tester, Comes in kit 
form.Works with J- systems. AS LOW AS $49.95 
800-401-8641 E-mail: (ent S HH ne. 


«Your Descrambler Connection + 
Free 1 Year Warranty e Free 30 Day Trial 
Equipment Set Up Tech Line 


CABLE BULLET "TERMINATOR/ 10. 
BUSTER." Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 


* 30 Day Trial * 1 Year Warranty * 


569-4027 


(314) 


E-Mail: 


CABLE DESCRAMBLERS. The Best In Con- 
verters and Descramblers. Prompt Delivery, 
Best Prices Anywhere in The USA 
(702)895-9120 1 


CABLE DESCRAMBLERS. ALL MAKES. 


LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON тх. 
1-888-691-4610 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE DESCRAMBLER!! ANYONE CAN 

| BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satelite fix. Voice/ FAX 716-283-6910. 
http;//www.scramblingnews.com 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.'S; CUBES; JERROLD; PIONEER; 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Visa/ 
MC/ Amex. 1-800-259-1187 Eagle Electronics 
Inc. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY 
MONEY BACK GUARANTEE. NO CATA- 
LOGS. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


SPECIAL OFFER 


PANASONIC 
CONVERTER 
and 
SEEMORE 
DESCRAMBLER 


$99.00 
(min. order 10pc) 


800-839-8491 
NO FL. SALES 


SOUTHERN ELECTRONICS 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY 
ELECTRONIXS, 1-888-422-2533. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day ск 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


JERROLD Tne || HAMLINE 
ZENITH ar || PIONEER. 
ТОСОМ || Picture J| SCIENTIFIC 

TJ OAK SIGMA ATLANTA 


VISA - MC - COD 


CABLE T.V. TEST CHIPS, Pioneer, Jerrold, 
Scientific Atlanta, Zenith, Tocom, Pio Q.Cube, 
FTG's,  RFTs, Hudson Tech inc. 
1-800-577-5617 


CABLE DESCRAMBLERS & TEST CHIPS. All 


Models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 


100 


CABLE EQUIPMENT 


CD ELECTRONICS IS NOW SELLING 
CONVERTERS/ DESCRAMBLERS DIRECT 
AT WHOLESALE PRICES. 30 DAY TRIAL. 
QUANTITY DISCOUNTS. 1-800-842-9670. 


CABLE EQUIPMENT 


TECH SUPPORT ELECTRONIC: 
1-888-273-1349. Basic cable TV converter 
personal security equipment. Money- back guad 
Free catalog. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-639-5542 
NO FL. SALES 


DESCRAMBLERS.. CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575. 


DESCRAMBLERS, CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER- 
VICE, WARRANTY, FREE CATALOG. 
1-800-854-1674. 


New Products 
works on all systems 


Wholesale pricing — Dealers wanted 


800-763-7277 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


RSP AND ASSOC. SUPER BLOWOUT CHIPS 
SALE! ALL CHIPS $11.00- $18.00. NO MIN. 
NO CA. 1-510-278-3615. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. BO- 
NUS! Outrageous Report showing how people 
steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA 
MC, C.OD5s, 1-281-922-3512 Any Time! 


STOP HERE... WE'LL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 98 MON - SAT, 
1-800-238-0118 


CABLE TV 
DESCRAMBLERS 


Absolutely the Lowest Prices! All 
Brands! Money Back Guara 


The Cable Store 
1-800-390-1899 
10am-8pm EST 


TWO-PIECE COMBO $99 


(Minimum Quantity: 10 lot) 


Copy Rental Tapes with 
Our Video Stabilizers 


Quality Equipment + FREE 30 E 
Trial Period + Never Rent Agai 
ve 81005 + Eq 
Tech Line * All Major Brands 
Quantity Disc 


UPS * Fed €x * COD 
All Major Credit Cards 


+ 


TEST CHIPS, GUARANTEED QUALITY. 
$40. TECHNICAL SUPPORT, QUANTITY DI 
COUNTS. TELECHIP, 1-800-793-7567. 


"The Ultimate Cube!" External Test Activa) 
tors, for all brands, works everywhere 
(718)768-4963. 


WHOLESALE PRICING RFTS SILVERS 
GOLDS WIRELESS AND ALL CABLE 
BOXES. MEGA 800-676-6342 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


CATALOGS 


EET 


ADVANCED SCIENCES 


"25th Century Technology Today" 


Ra. 
Hidden 
Technology - Courses - Hundreds of Prod- 


Time Travel - Invisibility 
dionics - Mind Power Devices 


Levitation 


ucts! Catalogue $4.00 


РО. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs. Me, Amex 


BATTERY 
MASTER SWITCH 
e 


Patent Pending 


Can fit post. 
lug or side. 
terminai batteries. 


E) Db Attaches о 


les emergency CULO 
юмор iett and 

"^ $14.95 each postpaid 

Add $1 for side post adapter 

BATHURST, INC. 

9380 McKnight Rd, - Suite 202-PS 

Pittsburgh, PA 15237 


412/369-0310 Fax: 412/267-1880 
Quanity височів 12 uva or more 


COMPUTERS/SOFTWARE 


FREE! $3,297.00 COMPUTER LAPTOPS. Са! 
Cyber Outlet. (864)244-8304 for recorded info. 


WORLD WIDE WEB 


http;//www.gator.orgGator's High Tech Club. 
Forums, articles, new products. Publish for free! 


We design and enchance web sites. Call New 
Media (212)889-2543 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


AUGUST 1997 


DO-IT-YOURSELF 


REE TRAINING ON AUTO A/C REPAIR ON 
Е INTERNET AT http://www.epatest.com 
[ET EPA CERTIFIED ON-LINE FOR $9.95 


Surveillance Devices ! 


12 Hour Telephone Recorder 


B High quality, long pia 
cassette deck pugs nen 
S27, int telephone jack! Records 
"a элде cassette, Recording stats and 
Tiny & Powerful Room Transmitter Kit 
The size of a dime! Professional qualty 
f^ Crystal clear reception оп any PM radio | 
Up to 1/4 mie. ‘Snap: technology 
for easy assembly Highest power & 
44,95 _ most sensitve transmitter offered! 
lelephone Transmitter kr 
"ir in а доо толшо 
ransmts both sides of conversaton to 
pny FM radio up to 1/4 mile. "SnapKt" 
[Uses phone ine for power antenna! 
Goes completely Ж 
ideo Cameras!) unnoticed. 
малю $25. 95 
Utra miniature video 
cameras hidden in smoke 
ТС-70 alarm or alarm clock your choice. 
High quay B/W with 420 ines. Direct 
RCA jack output of audio and video 


amc, 1 800 594 1047 


0 Internet - http://www. why.net/home/sr, 


Seymor-Radix Inc. Box 166055-P Irvina.TX 75016 


URVEILLANCE, COUNTERSPY, PROTEC- 
ION. Guaranteed Lowest Prices! Catalogs 
[5.00 PROTECTOR, Box 520294-A, Salt Lake 
ity, UT 84152 (801)-487-3823 


LASERS 
FROM $10.00 
(602) 934-9387 
tp M mi sern. com 
FREE CATALOG 


MEREDITH—w P.O. Box 1724 
TRUMENTS Glendale, AZ 85301 


INUSUAL PUBLICATIONS! Strange stuff 
'eird plans! FREE catalog 185+ amazing pub- 
ications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


EASY TO BUILD SPUD GUN PLANS 


: e 1 buid 
pats avalable at 


Ис, ЭШ 


* ба father A Son project 


Send: $10.00 & SASE for complete plans to: 
TRAB Corp. 7530 S. Madison, Willowbrook, IL 60521 


TELEPHONE 


SURVEILLANCE DEVICE 
W/12 HR. RECORDER 

enen ere a Ko дол 

27880 50. 5002 Теңеле лук ет 


sence $19,951 
VERY POWERFUL FM TRANSMITTER 


819 58.8% 


так" 
151 CORP 
РО Box: Melbourne FL 32 
COD'S OK 


SURVEILLANCE HIDDEN CAMERAS 
[DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKET 


то тилле Noten comer, dome, mole or 
maton detector w mic. BAW or Colo. Wie view ange. 
Low igh den + super sharp images, pus vec 
(nd со output. rom $158.00, Aso 1/3 BAN bore 
Comers wine, oniy $98.00 USD. Рл $5.95 for SH. 
`1 WholeRet Welcome. COD, Check, Money Order or 


BOLIDE INTERNATIONAL CORPORATION 
РН: (800) 355-0895 or (818) 575-8178 
9660 Flair Drive #318, EI Monte, CA 91731 


IT-YOURSELF 


LECTRONIC DEVICES 


1 YEAR МАЙРАМ 
== BATERES INCLUDED [x= 


LAPNSS Most Verscti... mw equiv 2000 т. $2945 


ТАРНЕЗ s... OTM equv 3000 ft 35945 
e ‘With Bum e Witting Реп. $49.45 
. Lowes! Cos! (iasc) $29.45. 


CYBERNETIC EAR! 


Enhances Normal Hearing 3 fo 4 Times! 
Adjustable Volume Control Fits Бому ў 

into Ether Eor. Many Many Uses! 

CYBEREAR Ready lo зе... $7995 i 
TURBOEAR Pencndl armpitter for 


бот eon with voice fito. жый 


бт] nto 
Sounds From Reflected Light. Includes High 
Performance Optica! Receiver and Visbie 
Loser. CAUTION-NOT FOR ILEGAL USTENING, 


1WB5 Poors: Creditabie to hdwre purchase... $2000 
1WBSK KV Plone. Includes working loser — $4950 
1WBSO Ready to Use- Requires i $199.50. 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Generates Hin oce mm 
Ridtie ond боза stores Wi 
атов Int Can nauce 
eroi en Wed а АЧА 
е Seen oh Md 828 
e "Under. Tour Е 
Соло hones зеп 2 
FETCH: ABI m Mary оор 
MMC AYNCEI Pre Fisoo 
S p 
HO Rey 0 a (e mer au) — 949 


INFORMATION UNLIMITED 


PO BO 716 AMHERST NH USA 03031 ] 
ORDERS ONLY...24 HRS....1 800 221 1705 
TECH LINE..9 to 12 EST......1 603 673 4730 
FAX IT LINE.........24 HRS....1 603 672 5406 


We Accept Cash. MO, CHECK, MC. VISA. 
Overseas Customers Please Add 20% Shipping 


We sell for experiments, lighl-shows, 
a Industrial applications. Leam about 
with our plans, books and kits. 


HTTP://WWW. PWEB.COM/MWK/MAIN. HTM} 


MWK INDUSTRIES CALL FOR YOUR FREE 
NOU LASER CATALOG TODAY! 


278-4887 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT [ CANON: COPIERS | 
it's easy SAVE OVER 75% f 5 
p 


WORACK 
ICORPORATED, us ог Information| 


EDUCATION & INSTRUCTION| 


A FREE VIDEO Extemal BA/BS, MS/MBA, 
PHD/LAW. Financial aid, (800)471-3776, 
LASALLE UNIVERSITY, Dept. #776, 
Mandeville, LA 70470-4000. 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446. 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x466 


LEFT IN THE DARK? DONT UNDERSTAND 
COMPUTER PARTS OR TERMINOLOGY? 
Free literature 281-298-1743 


EDUCATION & INSTRUCTION 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О. 
Box 701449, Department PS, Dallas, TX 75370. 


BS, MA, MBA, Ph.D. 
EARN A DEGREE 


Send resume for no-cost evaluation or call 


(800) 240-6757 
6400 Uptown Вла NE 
itd "шш 


nrury 


Albuquerque New Menco B711 


| 


FINANCIA 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 N. University Drive, #303, 
Tamarac, FL 33321 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(760)599-3502 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. NCS nonprofit 1-888-844-NCCS toll- 
free. 


BILLIONS. 
CALL (24 


MONEY AVAILABLE NOW! Let the Goverment 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears' Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
hitp://www.degree.net 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71А TINKER 

WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


Are you in a dead end job? "How To Get the Job 
You Deserve" will help you find want you really 
want... and deserve! A high paying job where 
your talents are utilized and appreciated! Your 
on your way! Send $10.95 plus $1.50 S/H to: 
Radio America, POB 832146. Dept. POPS, 
Richardson, TX 75083-2146 or 800-527-2000. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


STOP! NEED A JOB? ASSEMBLE EASY 
PRODUCTS FROM HOME! 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Ү-20025. 


GREAT EXTRA INCOME! ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-5000 E: 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
8.20025 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by тай: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http://www. visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


BUSINESS LOANS government backed are 
now available. Call 1(800)777-6342 free details. 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. FREE INFORMATION PACKAGE. 
1-818-377-5229. 


FREE CASH GRANTS- Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-888-643-4137 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


T 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH | NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-38, 
Dana Point, CA 92629 

multinewspsper@ compuserve.com 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE. 

U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED « 24 HOURS/DAY 


MICHAEL І. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP//WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


EFFECTIVE INEXPENSIVE PATENTING, 
PRESENTING TO INDUSTRY. 19 YEARS EX- 
PERIENCE, FREE ADVICE, PHASE2 
1-800-446-4264 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: For customized 
development, patenting and licensing assis- 
tance on your new product idea, call Davison 
& Associates. Success stories available... 
1-800-677-6382 or http: 
www.inventegrationworks.com/ 
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FOR INVENTORS 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22 / 
yr.1-800-838-8808. 


Inventions, ideas, new products! Presentation 
to industry/ exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA. 


INVENTION TECHNOLOGY. 1-800-841-1708. 
SECRECY GUARANTEED. HELP AVAILABLE. 
MARKETING/ PATENTING/ PROTOTYPING. 
PROVEN METHODS. 


Have a Bright Idea? 


Now OWN IT for only $89 


Created By Gene Scott, Registered Patent Agent 


‘and Founder'Chairman of INVENTORS FORUM 


* Provides "patent 

pending" status 
* Easy, quick to do 
* Avoids attorney fees 
* Filing fee only $75 
Do-It-Yourself ACTION KIT" 
Provisional Patent ‘Application 
(Congress' June*95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 


Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


OR INVENTORS 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. John 
Maier, Ill, 326 Wall Street, Kingston, NY 12401. 
1-800-230-9496, 914-340-0010. FAX: 
914-340-0099. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


GAMES/TOYS/PUZZLES 


NEW! DIMESTORE SOLDIERS. 3° METAL 
CASTINGS. LIST $1.00 MINIATURES, BOX 
195, PORT RICHEY, FL 34673 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound, FREE 
Inf 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


INVENTOR'S CHOICE: Inventors make money 
from your idea. Step- by- step guidance. Pat- 
ents, Business Plans, Licensing campaign, 
Marketing, Manufacturing, Seed- capital! Call 
now for brochure. 1-888-528-6249, 


INVENTORS. *URGENT MESSAGE’ FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Patent Applications Prepared. Reasonable 
rates, prompt, courteous service. Patent Doc- 
umentation Consultants 1-800-428-5779. 


PATENT APPLICATIONS from $495 (Design), 
$750 (Utility), Free estimates, prompt service. 
800-548-3721 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. 20 years 
experience-- electronics, computers, semicon- 
ductors, software, Internet, electromechanical. 
Otho B. Ross. (212)684-7391; email; attyros- 
s@aol.com 


PROTECT YOUR 
INVENTION 


The Law Firm of Goldstein & Associates 


* Affordable and thorough Patent and 
‘Trademark searches performed at the 
United States Patent Office 


* Patent & Trademark applications 
prepared & filed by experienced attorneys 


FREE CONSULTATION-call for 
appointment 


Call for a FREE color brochure. 


New York · San Francisco 
Beverly Hills · Washington, D.C. 
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HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


NEARLY FREE VIDEO. Learn why you hear but 
don't understand. Video explains hearing and 
hearing aids and a new way to get the right 
hearing aids without leaving your home. $5.95 
shipping/ handling. Ethical Hearing Instruments. 
800-875-6864. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


bs BIE 


45 Day Trial eHuge Savings jj 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING, 
201R31 Ohlo St., 
ort, IL 62910 


INVENTIONS WANTED 


FREE invention Kit: Patent and Market your 
new product idea! Call Concept Network 
1-800-846-8368. 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attomey in Washington, DC area. 
800-876-6670, J.P. Halvonik 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133. Kessler Sales 
Corporation, C-7-IW-7, Fremont, Ohio 43420. 


rKITES 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 

1 са! or write for your catalog today! Hy 
| Into The Wind e (soo) S | 
1408-P Pear! О 8030: 
mom س € — کے — کے س‎ | 
LOANS BY MAIL 


SIGNATURE Loans, must have checking ac- 
count& steady job. Call 1-800-445-0680. 


MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00. Hank Lee's 
Magic Factory, Dept. PS2, 127 South Street, 
Boston, Massachusetts 02111 


MISCELLANEOUS 


COMPUTER ART. FREE COLOR BROCHURE. 
ZOOM COMPUTING, PO BOX 413, HOPKINS, 


HITCHCOCK SHOES, INC. 
Dept. 46G Hingham, MA 02043 
1-800-992-WIDE — WWW.Wideshoes.com 


MONEYMAKING 
OPPORTUNITIES 


BE YOUR OWN BOSS! Guide to the EASIEST 
legitimate business. Not a get rich quick 


Scheme, Free recorded 


, message. 
888-853-2676. 24 hours. 


OF INTEREST TO ALL 


BANISH GREY HAIR GRADUALLY. MENÎ 
GHC CLEAR LIQUID FORMULA FOR Al 
HAIR COLOURS. SEND $10 TO FLMT 
NOLOGY, 1920 ELLESMERE ROAD, S 
104-309, SCARBOROUGH, ONTAR 
CANADA МІН 2V6 PS089; 


MAKE YOUR OWN HYDROGEN!!! 
HOUSEHOLD MATERIALS. GREAT SUBS 
TUTE FOR HELIUM. COMPLETE PLANS FO} 
$7.95 +52.50 S&H, TMC SCIENCE, РО ВО 
2396, ORANGE, CA 92859-0396 


MEET PENFRIENDS WORLDWIDE! FREE DI 
TAILS! PIC, BOX 461873-PS, LOS ANGELE! 
CA 90046. (213)650-1994. 


OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtratid 
Products. Buy Direct. Free Catalog. C4 
804-530-1400. 


PLANS/KITS/BLUEPRINTS 


GARBAGE FLIES TRAP. Catches and kills. Ri 
house. Easy to build instructions, $8.00 & f 
S&H. Cast/MO. E. Sage, Box 121, Center Lol 
ell, МЕ 04016 


WANTED Gyrochair plans include price а 
info. Fax 905-640-4414 address to K.C. 


The Monolithic Dome «s 


You can build your own Monolithic concrete dome, too. 
(800) 608-0001 for a FREE COLOR brochure or send 
ле informaton video 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, со 
ors. For casting, embedding, coating, fiberglas 
sing, repairing and reproducing with our Mol 
Making Supplies. Catalog $3.00 refundabld 
CASTOLITE, Dept. 97K/PS, 4915 Dean, Wood 
stock, IL 60098. 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


Rubber, plastic compounds, technique: 
sources, Free information: Castcraft, Во 
17000(V96), Memphis, TN 38187-1000. 


How to start and operate your own profitable 
business at home. Send for FREE info: C-L 
Information Distribution, 2539 Queen Ridge, 
Independence, MO 64055 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
багу Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


NEW PRODUCTS 


BREAKPROOF. Guaranteed, High Impact, Ce- 
ramic lenses, 100% UV-ABC, utmost perform- 
ance sunglasses. 1-888-EYESAFE. 


REVOLUTIONARY LOTTERY SCIENCE 
BREAKTHROUGH! BEAT odds... MAKE 
money! SOFTWARE available! $7.95 MIC- 
ROCENSE(D), 4661, WARREN, MI 48090 


Build It Yourselt 
Front End 
Loader 


PO. Box 606, Dept S + Daleville, VA 24063 - 1-800-817-5287 


GOLD JEWELRY 


REPLICA SWISS WATCHES... 18kt Gold- 
plated! Lowest! 2Y Warranty! Waterproof! 
(770)682-0609, FX(770)682-1710 


OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 
LABS , 100 New State Ному, Raynham, MA 
02767 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S& 
Bailout properties. Low Down, Fantastic вау 


Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and si 


Guarantee. Warranty Deed. Guaranteed Access. 
Call today lor төө information & photos. 
Rocky Mountain Timberlands 
1315 East Main « Dept. PS, Р O. Вок 1153 
Bozeman. МТ 59771-1153 + (406) 586-8088 


Call Toll Free: 1-800-682-8088 


CALIFORNIA. Acreage. Lots $50 down. $5С 
monthly. 4602 Ethel Ave., Sherman Oaks, СА 
91423 


IDAHO. 20 ACRES. TIMBERLAND. PRIVATE 
RETREAT. WILDLIFE. ST. JOE RIVER VIEW 
$39,900. 1-208-939-1212 


20-160 acre claim program stil available, get yours for 
СА, CO, ID, MT, 
top-by step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0396 (this is not Homesteading, 
its much easier and only costs $1. per acre). 
htp/wwwolypen.convpublicinds/ 


OREGON COAST LOT. NORTH OF FLOR. 
ENCE. NEAR SEA LION CAVES. $17,900 
1-208-939-1212 


aveusr 1997 Т 


REMAILING SERVICES 


JORLDWIDE. VOICEMAIL. 
421PS Pratt, Chicago, Illinois 
73-764-0100, 800-890-3199 

ttp:/Www.netcom.comy/-mailpost 


ROBOTICS 


KITE © BOOKS e PLENS © 

EOS «MODELS « MORE! e 
(Request DUR FREE CATALOG) 
WWW robotstore.com 
PCP IRIN Р 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES 295995 
each 


(Max 30 letters per ine 


. 
ШЫ с" 


= THOUSANDS OF SATISFIED CUSTOMERS: 
FAST SERVICES Your Order Shipped In $ Days! 


QUALITY Stamp Mig. Box 35514-S Tulsa OK 74153 


SATELLITE TV 


information call toll free 1-888-416-7296 


FREE Big Dish Catalog- low prices- Systems, 
Upgrades, Parts... and "ОТУ". Skyvision, 
1030 Frontier Dr., Fergus Falls, MN 56537. 
1800-334-6455, International 218-739-5231. 
|www.skyvision.com 


Digital Entertainment CREAT varves 
ON: 


coli Now 800-500-9264 


wermskyvision.com 


‚ММ 56537 
II Skyvision 


BOLD FACE CAPS - add $1.00 
GREY BACKGROUND - $35.00 


/ONFIDENTIAL ADDRESS. FORWARDING 
MAILPOST, 
60645, 


[OSS TEST CARD authorizes all channels. For 


SATELLITE TV 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes Needed. Also DSS 


TEST CARD information. Details 
1-800-211-5635. 
SATELLITE SYSTEMS. C/KU — BAND 


EQUIPMENT. WE'LL BEAT ALL PRICES. SPE- 
CIAL: TOSHIBA TRX1420 SATELLITE 
RECIEVERS $239. 1-888-SKY-8899 


DSS TEST CARD INFO. 


FOR TESTING ALL 
PAY CHANNELS 


CALL BOXCOM 


SCIENCE & CHEMISTRY 


Einstein explains relativity to Newton. Video 
$15.95 pp. Gordon Schindler, 509 Esplanade 
#Р, Redondo Beach, CA 90277 


"EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS - GLASSWARE. CATALOG $200- 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220. 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 
HTTP://www.cdsnet.net/Business/SOS 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 

CATALOG $5.00. ADVANCE SCIENTIFIC, 
2345 S.W. 34TH STREET, FORT LAUDER- 
DALE, FL 33312. (954)327-0900 
http;//www.advance-scientific.com. 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS,"CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc. "HUGE CATALOG" PYROTEK, P.O. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SCIENCE & HOBBIE 


SCIENCEKITS.COM for chemistry, electronics, 
robots, astronomy, more. Great fun and educa- 
tional! WWW.SCIENCEKITS.COM 


a word 


SECURITY/SURVEILL 


Ultra-Miniature Pinhole Camera 
wlaudio $159.00 * Hidden Video 
* Wireless Video * Electronic Kits 
* Shotgun Mics * Vehicle Tracking 
* Voice Changers * Bug / Phone Tap 
Detectors * 7 & 16 Hour Telephone 
Recording Systems 
* Locksmithing * And Much More!!! 


Wholesale / Retail 
FOR CATALOG SEND S 5.00 TO: 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends, SH97, Box 982F, To- | 
ronto, Canada M4Y2NS. 


DISCOUNT, STAMPS, PACKETS, FREE LIST WIRELESS TV 


IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS | 


Save Money. Illustrated guide shows how to 
add, move, troubleshoot telephone wiring, con- | 
nections for extensions, modems, fax machines. | 
$9.00. RJ Loizos, 105 Serra Way #214, Milpitas, 
CA 95035 


U 
R 
E 


LATHES 


‘Starting at $ 410 
‘Mills ‘Metals «Books. 
Precision Instruments. 

Free Catalog 

1-937-322-8562 
CAMPBELL TOOLS COMPANY 
2100-P Selma Rd., Springfield, OH 45505 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, 


installs without plumbing work, 


Home App! 
Purifies Your Tap Water 


Free Catalog 1-800-874-9028 
Waterwise" Inc 
| PO Box 45984 Center Hill FL 39514-0459 


moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


jance 


TOOLS & MACHINERY 


4° Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249, 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Only 
advertisement shall constitute final 
acceptance 
Publication does not constitute an 
agreement 


Popular Science reserves the right 
to refuse any advertising order. 


publication 


of an 


for co; 


of an 
order. 


ntinued 


Box 
Hurricane, WV 25526 
800-872-6500 


POPULAR SCIENCE DIRECT ORDER FORM 


$13.85 PER WORD - 12 word minimum WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 
words. YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. TERMS: Payment with order or charge your VISA, MasterCard, 
American 


Express or Discover account. 


publication. All orders are subject 
to the applicable rate card, copies 
of which are available upon 
written request sent to the address 
provided. 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016, OR CALL 1-800-445-2714 


Remittance of $. is enclosed to cover. insertion(s) in the. issue(s). 
' CHARGE to: Exp. Date. 
Heading my ad should be under: 
1 2 3 4 5 6 
7 8 9 10 1 12 
13 14 15 16 17 18 
19 20 21 22 23 24 
YOUR МАМЕ. PHONE. 


FIRM. 


(PLEASE PRINT ) 


ADDRESS. 


CITY. 


STATE. 


DATE. 


Popular 


YOUR SIGNATURE. 
(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 
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[LOOKING BACA] 


EDITED BY BOB SILLERY 


[0 year, the number of meteors 
is so great that they constitute a 
shower [depicted below as seen 
through a telescope]; at these 
times, they seem to shoot out from 
certain fixed points in the heavens. 
The meteor shower that occurs 
annually on the night of August 
10, proceeding from the constel- 
lation Perseus, is mentioned in 
many old writings.” August 1872 
The annual August meteors are 
now known as the Perseids, be- 
cause they seem to radiate from 
the constellation Perseus. The me- 
teors are actually debris from the 
comet Swift-Tuttle, says Joe Rao, 
a lecturer in astronomy at New York's 
Hayden Planetarium. Peak viewing 
this year is August 11. The showers 
will begin in the last few days of 
July and continue until about 
August 18. Look up at the sky at 


Prof. Blair Van Valkenbi 


AS DRIVERS ventured 
out on rough roads, 

engineers tackled the issue 
of ride comfort. Among the 


about 11 p.m., and you should be 
able to see streaks emanating from 
Perseus rising in the northeastem sky. 
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“HIGHLIGHTING THE joint 
manned mission in space in 1975 
will be the trial of a new piece of equip- 
ment called a Docking Module, which will 
permit linking of the U.S. and U.S.S.R. 
ships Apollo and Soyuz, despite their dif- 
ferent cabin structures.” August 1972 
Apollo and Soyuz linked on July 17, 1975, with astronaut 
Thomas P. Stafford shaking hands with cosmonaut Alexei Leonov. 
Civilian astronaut Vance D. Brand called the mission “a crack in the door of the Iron Curtain.” 


gh of UCLA, 
at the Natural History Museum of Los Ani 
related to the pampas cat of South America. Genetic t 

related to an African or European wild ca 
the cat exhibition will travel to at 


Tortoise-Shell Wild Cat 


THE DISCOVERY of the remains of a wild cat from 
Southern Brazil with markings similar to a do- 
mestic cat sparked theorizing that the cat was related 
to the tortoise-shell domestic feline. The accompa- 
nying drawing showed Felis bracatta as it probably ap- 
peared in life and in its environment.—August 1897 
t curator of the "Cats! Wild to Mild" exhibition 
speculates that Felis bracatta could be 
ts show that today's domestic cat is 
After closing in Los Angeles on September 1, 


les Count 


ast 15 other sites over the next five y 


Among the proposed so- 
lutions, air cushioning is the 
technique that has been 
most commonly used—the 
Lincoln Mark VIII uses air 
springs, for example. The 
French design might be con- 
sidered a distant ancestor 
to the hydraulic suspension 
introduced in the French 
Citroén during the 1960s. 


suspension designs being 
considered were an Aus- 
tralian car with half-elliptic 
springs, a French effort 
with oil-filled cylinders 
containing coil springs, 
and an American design 
with pneumatic cushions. 
—August 1922 


PERCHED 1,300 FEET above the streets of Manhat- 
tan, riggers installed a lightning rod atop the tele- 
vision antenna on the Empire State Building. With the 
installation, General Electric resumed its studies of thun- 
derbolts attracted by the towering structure. The studies 
had been discontinued during World War II. As many as a 
dozen thunderbolts had been recorded hitting the build- 
ing during a single storm.—August 1947 
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SUCCEED AS A TEAM AND THRIVE AS AN INDIVIDUAL. 


YOU'LL 
YOU WILL BE A SOLDIER. 
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CALL 1-800-USA-ARMY www.goarmy.com 


WITH 190 HORSEPOWER. 
THERE’S A REASON 
WE PUT SCOTCHGARD 


ON THE SEATS. 


= Greg's fingernails dug deep into the steering wheel as his foot punched the accelerator. | 
Í 


A plume of dust billowed in his wake as his Chevy™ S-10° ZR2° charged along the old country road. Sure, its 


optional V6 has enough horsepower to haul a mansion with 72 rooms and 48 1/2 baths. But, what fun would that be? 


For information visit www.chevrolet.com or call 1-800-950-2438. 


CHEVY S-10 LIKE A ROCK 


